
ED 351 784

AUTHOR
TITLE

INSTITUTION

SPONS AGENCY

PUB DATE
CONTRACT
NOTE

PUB TYPE

EDRS PRICE
DESCRIPTORS

IDENTIFIERS

ABSTRACT

DOCUMENT RESUME

EA 024 475

Windham, Douglas M.
Indicators of Educational Effectiveness and
Efficiency.

Florida State Univ., Tallahassee. Learning Systems
Inst.; Improving the Efficiency of Educational
Systems Consortium.; State Univ. of New York,
Albany.

Agency for International Development (IDCA),
Washington, DC. Bureau of Science and Technology.
Aug 90

DPE-5823-Z-00-9010-00
196p.; This monograph is a companion volume to
Chapman and Windham, "The Evaluation of Efficiency in
Educational Development Activities" (1986).
Reports Evaluative/Feasibility (142)

MF01/PC08 Plus Postage.
Cost Effectiveness; *Educational Assessment;
Educational Economics; *Efficiency; Elementary
Secondary Education; *Evaluation Criteria; Evaluation
Methods; Foreign Countries; *Measurement Techniques;
Organizational Effectiveness; *School
Effectiveness
*Educational Indicators

This monograph identifies appropriate quantitative
indicators of educational effectiveness and efficiency, and discusses
how such indicators should be used to assess education at multiple
levels of the system. It focuses on the practical aspects of
introducing effectiveness and efficiency concepts/measures into the
deliberations of educational practitioners. The first part deals with
the conceptual and definitional issues related to the measurement of
education effectiveness and efficiency. It reviews the
appropriateness of the application of the efficiency model to
education and proposes specific definitions for common terms. The
second part involves indicators of educational effectiveness--the
first chapter with input and process measures, and the second with
output and outcome measures. The role of qualitative indicators is
also discussed. The third pait reviews basic cost issues and
demonstrates how -fficiency analysis is conducted under four
alternative forms: benefit-cost, cost-effectiveness, least-cos', and
cost-utility analyses. Part 4 assesses the policy relevance of
indicators as they relate to the development and use of educational
management information systems. It concludes with a brief review and
set of recommendations to improve the practical relevance of
efficiency considerations to educational systems and institutions.
Thirteen tables, four figures, and an extensive bibliography are
included. (LMI)

***********************************************************************
Reprodi'.tions supplied by EDRS are the best that can be made

from the original document.
***********************************************************************



IMPROVING THE EFFICIENCY
OF EDUCATIONAL SYSTEMS

INDICATORS OF EDUCATIONAL
EFFECTIVENESS AND EFFICIENCY

August 1990

U S. DEPARTMENT OF EDUCATION
Office of Educational Research and Improvement

EOU ATIONAL RESOURCES INFORMATION
CENTER tERIC)

This document has peen reproduced as
received from the Person or organqat.on
ontatnaling .1

7 Minor changes have peen made to ,npro.e
eproducton Quanta

Pants of ',es.. or 00mOnS stated 0, MS 00Cu
ment 00 not necessa, represent othc.al
OERt posaron POIrCv

A USAID Project

"PERMISSION TO REPRODUCE THIS
MATERIAL HAS BEEN GRANTED BY

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)"

United States Agency for International Development
Bureau for Science and Technology

Office of Education
Contract No. DPE-5823-Z-00-9010-00

BEST COPY AVAILABLE



Improving the Efficiency of Educational Systems (IEES) is a ten-year
initiative funded by the Agency for International Development (AID),
Bureau for Science and Technology, Office of Education. The principal goals
of the TEES Project are to help developing countries improve the performance
of their educational systems and strengthen their capabilities for educational
planning, management, and research. To achieve these goals, a con,,ortium
of U.S. institutions works collaboratively with host governments and USAID
Missions. The IEES Consortium consists of The Florida State University
(prime contractor), Howard University, the Institute for International Re-
search, and the State University of New York at Albany.

IEES publications are disseminated to promote improved educational
practice, planning, and research within developing countries. All TEES
publications are held in the Educational Efficiency Clearinghouse at The
Florida State University. Current lists of project publications are available.
Please send requests for information or project publications to:

Jerry L. Messec, Director
Educational Efficiency Clearinghouse

IEES
Learning Systems Institute

204 Dodd Hall
The Florida state University
Tallahassee, FL 32306-4041

USA
(904) 644-5442

Telex: 6502682639 (MCI)
FAX: (904) 641-3783

United States Agency for International Development
Bureau for Science and Technology

Office of Education
Contract No. DPE-5823-Z-00-9010-00

Project No. 936-1084



IMPROVING THE EFFICIENCY
OF EDUCATIONAL SYSTEMS

INDICATORS OF EDUCATIONAL
EFFECTIVENESS AND EFFICIENCY

DOUGLAS M. WINDHAM

State University of New York at Albany

August 1990

United States Agency for International Development
Bureau for Science and Technology

Office of Education
Contract No. DPE-5823-Z-00-9010-00



MN.

TABLE OF CONTENTS

List of Tables iii

List of Figures iv

Preface

Chapter One: The Concept of Educational
Efficiency: An Introduction 1

Chapter Two: Definitional and Methodological Issues
Related to the Concept of Educational Efficiency 5

Chapter Three: Indicators of Effectiveness in Educational
Production: Inputs and Processes 23

I. Input Indicators 23

A. Teacher Characteristics 2.3

B. Facilities 32
C. Equipment 35

D. Educational Materials 36
E. Administrative Capacity 39
F. Summary of Input Measures 40

Process Indicators 41

A. Administrative Behavior 41

B. Teacher Time Allocations 44

C. Student Time Allocations 46

Chapter Four: Indicators of Effectiveness in Educational
Production: Outputs and Outcomes 51

I. Output Indicators 51

A. Attainment Effects 51

B. Achievement Effects 56

C. Attitudinal/Behavioral Effects 62
D. Equity Effects 65



II. Outcome Indicators 68

A. Admission to Further Education and Training 69
B. Achievement in Subsequent Education

and Training 72
C. Employment 74
D. Earnings 77
E. Attitudes and Behaviors 86
F. Externalities 90

Chapter Five: The Analysis of Indicators of Educational Efficiency 93

I. The Measurement and Interpretation
of Educational Costs 93

II. Alternative Educational Efficiency Indicators 105

A. Benefit/Cost Analysis 105
B. Cost-Effectiveness Analysis 109
C. Least-Cost Analysis 115
D. Cost-Utility Analysis 116

Chapter Six: Efficiency Analysis and Educational
Management Information Systems 119

I. Data Criteria 120

II. Training Criteria 122

III. Constraints on and Facilitators of Efficiency
Analysis Use in EMIS Development 125

A. Constraints 126
B. Facilitators 128

Chapter Seven: Summary and Proposals 131

I. Summary 131

II. Proposals 135

Appendix: Statistical Measurement of Equality 149

Bibliography 157

6



Table One:

Table Two:

Table Three:

Table Four:

Table Five:

Table Six:

Table Seven:

Table Eight:

Table Nine:

Table Ten:

Table Eleven:

Table Twelve:

Table Thirteen:

LIST OF TABLES

Teacher Availability Measures,
Yemen Arab Republic, 1982/83 31

Hypothetical Matrix of Teacher Time Allocation 45

Hypothetical Matrix of Student Time Allocation 47

Yemen Arab Republic Primary School
Enrollment by Grade 53

Comparison of Progression Rates Calculated
by Alternative Methods 55

Modernity Questionnaire 64

Botswana Secondary Schooling Unit Costs, 1982/83 95

Government of Botswana Ministry of Education
Recurrent Budget, 1984/85 and 1990/91 96

Government of Botswana Unit Cost of Education,
1983/84-1984/85 98

Relative Per-Student Cost of Instructional Materials 100

Public Primary Schooling in Botswana: Estimates
of Unit Costs and Cycle Costs, 1983/84 110

Levels of r-velopment for System of
Efficiency-Based Benchmarks 139

Summary of Indicators for an Efficiency-Based
EMIS System 143

ry



LIST OF FIGURES

Figure One: Major Factors in the Education
Production Process 8

Figure Two: Comparison of Cross-Sectional and
Cohort Earnings Profile 80

Figure Three: Teacher Costs Per Student 102

Figure Four: Incidence of Net Benefits Over Time 107

Appendix
Figure Onc: Skewness and Normality in

Distributions of Characteristics 150

Appendix
Figure Two: Lorenz Curve of Earnings 154

iv
8



PREFACE

When I was asked originally to prepare a monograph on indicators of -klucational

efficiency, my initial response was negative. The excellent work done on the topic of

educational efficiency over the last decade by sucheconomists as Mary Jean Bowman, Eric

Hanushek, and Henry Levin has recently been supplemented by two extensive World Bank

survey papers by Bill Fuller and Marlaine Lockheed.* This raised a serious question both

as to the need for and potentialvalue-added of a monograph such as this one. The issue was

reinforced by the fact that my own papers, Internal Efficiency and the African School

(prepared for the World Bank) andcoauthored with David Chapmanthe Evaluation of

Efficiency in Educational Development Activities (prepared for the Improving the Effi-

ciency of Educational Systems project), contained much of what I wished to say about the

policy application of efficiency concepts to the evaluation of educational programs and

projects.

However, in response to the entreaties of my IEES colleagues (most notably, David

Sprague and Joan Claffey of the Agency for International Development and Robert Morgan

of Florida State University) I agreed to accept the responsibility for preparing a paper on

indicators of educational effectiveness and efficiency. The paper was to be designed as a

companion piece to the Chapman/Windham evaluation monograph. There were four major

justifications offered to me for preparing such a paper:

1. the opportunity to synthesize a large portion of the literature on educational
efficiency in a form that would make it accessible and useful to a wide range of

non-economist professionals;

2. to distill from the varied experiences of the LEES project some of the lessons

learned in terms of the opportunities and limitations encountered in promoting

efficiency enhancement in a developing nation setting;

3. to detail how the products of efficiency analysis can inform the development of

educational management information systems and data-based argument among

educational administrators and policymakers; and

* Older researchers will remember that during previous incarnations of US AID interest in

educational indicators, Selma Mushkin and her colleagues Fassil Kiros and Bradley

Billings produced several reports on this topic. The most noteworthy are Kiros,

Mushkin, and Billings, Educational Outcome Measurement in Developing Countries

(1975) and Mushkin, Educational Outcomes and Nutrition (1977). The present effort

recognizes the seminal nature of this early work and attempts to assure that the
contributions of Mushkin, et. al., are not lost to the current generation of analysts and

policymakers.



4. to create a basic text from which a set of management training manuals could be
developed to promote the understanding and appropriate use of efficiency
concepts in educational decisionmaking.

With these four justifications as goals, work on this monograph began in April 1987.
Two immediate problems were encountered. The first was the need to compromise
between the level of detail and analytical sophistication that exists in the economic
literature and the types of data and issues faced by educational decisionmakers in most
developing nations. Because the large majority of decisionmakers in such settings are not
formally trained in economics, there was a derived need to decide how much background
in economic theory was required to present the efficiencyconcepts in a meaningful manner.
Based on my personal experience in training and counterpart situations with colleagues in
such settings, the material presented here has been designedto require no formal experience
in economics but to rely heavily on the reader's intelligence, industriousness, and openness
to new concepts. It was felt that some concepts might prove redundant to the experience
or training of some decisionmakers; however, when these casesoccur, it was felt that it is
easier for these individuals to skip over a section than it would be for the other readers to
understand the use of the concepts without some discussion theconcept's assumptions and
derivation.

The second compromise required was between a personal desire to advocate the
increased use of efficiency concepts in educational planning and evaluation activities and
a professional responsibility to couch such advocacy in terms of the constraints that exist
in the application of efficiency concepts to the real world of educational decisionmaking.
However, it should be stressed that many who express concern about the emerging
emphasis on efficiency applications to education are confusing efficiency with fiscal
reductions. This monograph tries to resolve this confusion and to distinguish self-interested
objections to educational accountability from legitimate concerns over any excessively
mechanistic approach to the crucial decisionmaking concerning the lives of students,
teachers, and parents.

As has already been indicated by the comments ofmy colleagues who reviewed the first
draft of the monograph, not everyone willagree with where I have drawn the line between
the interests of economists and those of educational decisionmakersor the position I have
taken between advocacy and the promotion of skepticism. My consolation lies in the fact
that the reviewers disagreed as much among themselves as with me on these issues and that
no solution existed to satisfy all of them.

Since this paper draws on my experiences in a variety of nations over the last fifteen
years, any list of acknowledgements must be incomplete. I will begin by repeatingmy debt
to Drs. Sprague, Claffey and Morgan for their encouragement that I undertake this project:
I hope they have a minimum of regrets now that it is done. I owe a special debt to those
colleagues who reviewed the draft version of the monograph in detail (Stephen Hoenack
of the University of Minnesota, Donald Winkler of the Universityof Southern California,
S. Thiagarajan of the Institute for International Research, Frank Farner of the World Bank,

vi
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and Dan Levy, David Chapman, and Frances Kemmerer of the State University of New
York at Albany). They, of course, are not responsible for any failures by me to ineorpora
their comments or to do justice to their many excellent suggestions.

In addition, I am very appreciative of the support provided by colleagues such as Gary
Theisen, Mark Rifling, and Frank Method of the Agency for International Development;
Stephen Heyneman, Marlaine Lockheed, and Jacques Hallak of the World Bank; Bikas
Sanyal of the International Institute for Educational Planning; Jack Bock, Jerry Messec,
Peter Easton, and Steven Klees of Florida State University; Willie Howard of Howard
University; Victor Cieutat and Mary Pigozzi of the Institute for International Research;
Valerie Janesick of the University of Hawaii; and all of my colleagues at the State
University of New York but with special appreciation to Philip Foster, Warren Ilchman,
Robert Koff, Alan Purvis, Jerry Strudwick, and Frederick Dembowski. Also I wish to
extend my strong appreciation to my international colleagues on the LEES project advisory
committee: Minister Othello Gongar of Liberia, Deputy Minister Abdul Garada of the
Yemen Arab Republic, Mr. Jakes Swartland of Botswana, Pak Moegiadi of the Republic
of Indonesia, Mr. Ali Gaal of the Somali Democratic Republic; and to Mr. Ma Weixiang
of the State Education Commission and Mr. Cai Pei-Yi of the Shanxi Province Education
Department, People's Republic of China. Whether purposefully or inadvertently, all of
these individuals have profoundly affected the manner in which I approach the economic
analysis of education.

My colleague, Dr. Kemmerer, deserves special commendation in another respect as
well; as Institutional Coordinator for the IEES project at the State University of New York
at Albany she has organized the administrative office in such a manner thatthe logistics
of this volume were handled expeditiously even though I was away from Albany during

most of the period of the volume's preparation. The two most valuable persons involved
in this whole production process were Ms. Natalie Waschull, MES Project Administrative
Assistant, and Ms. Catherine Wightman, Project Secretary. Their work on this activity was
exceptional in every waywhich for them is an unexceptional occurrence.

Finally, I must acknowledge the debt owed to Ms. Jeannette Windham. Her editing skills
are sorely tested in attempts to control my abhorent spelling,convolute 1 sentence structure,
and perverse preference for alliteration. However, more important than these efforts are her
continued patience, support, and affection without which neither this paper nor any other
meaningful task could be accomplished.
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CHAPTER ONE

THE CONCEPT OF EDUCATIONAL EFFICIENCY: AN INTRODUCTION

The purpose of this monograph is to identify appropriate quantitative indicators of
educational effectiveness and efficiency and to discuss how such indicators should be used
in assessing education at multiple levels of the educational system. These statistical
indicators of educational effectiveness and efficiency are required to document the present
status of educational activities, to establish alternative goals for the education and human
resources (EHR) system in terms of how it should appear at some future time, and to operate

as benchmarks to define systemic progress toward better utilization of existing resources
by the educational system or by individual educational organizations.

The primary audiences for whom this monograph was written are the mid-level planners
and evaluators in developing nations responsible for educational decisionmaking as well
as the university, government, and other advisors who assist these personnel. For some, the
volume may serve as a self-instructional text; for others, it will prove more useful as a
reference work. To increase the potentiai contribution of this volume, educational
management training modules will be developed from this monograph. Thesemodules will

be designed for use in both group-instruction and self-instruction settings.

The secondary audience for this volume is much wider and is inclusive, specifically, of
education and evaluation professionals concerned with resource allocation in education
and education's relationship to personal and national development and, generally, of any
educationalists, social scientists, or other pries interested in the status of the application
of economic concepts to educational analysis. Because of these multiple audiences, some
sections of the volume may be in excessive detail for some readers already familiar with
the material while in other sections, readers may wish to refer to the cited literature for a

more detailed introduction to concepts with which they are unfamiliar. However, the
volume is designed for use as a self-contained presentation of the issues of educational
effectiveness and efficiency since many readers may not have the time or access to other
resources required to supplement this volume. It is hoped that, while any individual reader
may desire less of some discussions and/or more of others, thelarge majority of readers will
find the volume useful and adaptable to their own training, experience, and professional
needs.

This monograph is designed as a companion volume to Chapman ar .1 Windham, The
Evaluation of Efficiet,cy in Educational Development Activities (1986). That monograph
examined issues related to the design and conduct of program and project evaluation of
activities that have the enhancement of educational efficiency as a goal. While it dealt
extensively with the context, techniques, and processes of efficiency evaluation, the prior
monograph did not deal in detail with the alternative means of operationalizingeffective-

ness or efficiency concepts. While this monograph is designed to be of benefit as an

1.2



Chapter 1

independent volume, greater value will be derived by those familiar with the concepts and
iss,:es treated in the Chapman and Windham monograph.

In the last decade there has been a great increase in the attention paid to efficiency issues
in regard to the role education can play in development (e.g., Windham, 1982B; Psacha-
ropoulos and Woodhall, 1985; Windham and Wang, 1986). This increased attention has
been brought about by the constrained fiscal conditions under which most developing
nations are forced to operate and the heightened demand in these nations for resources from
the EHR sector itself, from other social service sectors, and from the infrastructure sectors
(e.g., transport and communications). Within this fiscal environment, the debate over
efficiency issues has evolved into three forms of discussion: (1) rhetorical, (2) conceptual,
and (3) practical.

The rhetorical discussion of educational efficiency is best characterized by the treat-
ments found in most national planning documents and the policy papers of the international
donor agencies. Here, "efficiency" is rarely operationalized and even when used as a
general concept, it is often unclear whether efficiency is meant to exist as a goal in and of
itself or as a means to some other end. However, "efficiency" normally is assumed to be an
inherently good thing and efficiency enhancement activities often are cited as a means of
increasing the availability of funds required to improve educational access and/or quality.

Within the rhetorical discussion of efficiency there is a minority view that is less
supportive of the concept. The "efficiency movement" is viewed with suspicion by those
who fear that educational efficiency will manifest itself primarily in the forms of lower
fiscal allocations and reduced unit costs. Again, the "efficiency" standard is rarely defined
by these critics who tend generally to oppose most encroachments by economists and
financial analysts into the educational domains of pedagogues, administrators, and poli-
cymakers.

While much of the policy debate over ducational efficiency has been conductedat this
first level of abstraction, economists in the last decade often have concentrated on equally
abstract conceptual and definitional distinctions at the expense of pragmatic issues of
relevance to administrators and policymakers. The economists' focus on taxonomic issues
(internal versus external efficiency, private versus social costs and effects, technological
versus economic efficiency) has been useful to those noneconomists who have taken the
time to master the terminology; unfortunately, few have been persuaded to do so tie-cause
most educational administrators and policymakers operate in an environment that does not
always allow for the fine distinctions and deliberations called for by the economic
literature

Thus, in the last decade the discussion of educt ..ional efficiency has been balanced
between these polar forms of abstraction: the practitioners' undefined use of efficiency as
a totem-word and the economists' multiple use of efficiency as a context-specific concept.
Inadequate attention has been paid by both groups to practical applications of the efficiency
concept to educational activities. Practitioners often are uncomfortable in discussing these

2 13



6

The Concept of Educational Efficiency

issues because they feel they are at a disadvantage relative to economists in specifying
operational measures of efficiency and in understanding the interpretivebiases inherent to

any such practical definitions. Similarly, economists have manifested a reluctance to
abandon the purity of their conceptual definitions to deal with issues of practical specifi-
cation and quantification. As will be explained later in this monograph, any operational
definition of educational efficiency is subject to legitimate questioning. Any economists
who advocate or appear to advocate particular efficiency measures are open to criticism
from their colleagues for the conceptual inadequacy of a particular measure or the

inadequacy of the form of its quantification.

This monograph will focus on the practical aspects of introducing effectiveness and
efficiency concepts and measures into the deliberations of educational practitioners
especially administrators, planners, and policymakers. While the discussion will originate

from and be based upon the conceputual oefinitions taken from economics, the proposed
indicators and their uses will be judged primarily in terms of their appropriateness in the

settings in which most educational decisions are made. Decisionmakers must recognize
that they never have all of the information they need or all of the time they want:
decisionmaking in educational efficiency requires a forced trade off of the quantity and

quality of information versus the timeliness and effectiveness of decisions.

The remainder of this monograph is arranged in four major parts. The immediately
succeeding section will deal with the conceptual and definitional issues related to the

measurement of educational effectiveness and efficiency. The appropriateness of the
application of the efficiency metaphor to education will be reviewed and specific
definitions for common terms will be proposed. The second major section of the
monograph will deal with indicators of educational effectiveness; one chapter will deal
with input and process measures and a second with output and outcome measures. In the
discussion, the various indicators will include both those that are specifiable in financial

terms and those that can be expressed in quantifiable but not financial terms. Also, the role

for qualitative indicators in efficiency analysis will bediscussed. The third major section
of the monograph will present a review of basic cost issues and will demonstrate how
efficiency analysis is conducted under four alternative forms: benefit-cost analysis, cost-
effectiveness analysis, least-cost analysis, and cost-utility analysis.

The final major section of the monograph will attempt to assess the policy relevance of
indicators of educational effectiveness and efficiency as they relate to the development and

use of educational management information systems The discussion will focus upon the

use of these indicators in policy decisions, the constraints and facilitators in the use of
efficiency data, and the prospects for increased arzl,rior improved use of effectiveness or
efficiency data in the planning and operation of educational and human resources
development activities. The monograph will conclude with a brief review and a set of
recommendations of actions needed to improve the practical relevance of efficiency

considerations to educational systems and institutions.

3



Chapter 1

Before proceeding to the main text of the monograph, it is necessary to clarify some of
the assumptions and emphases that have structured this presentation. There are seven main
statements that should help with this clarification:

4

1. There is an emphasis upon collective and public decisionmaking in regard to
education but attention also will be given to the use of indicators in the support of
individual decisionmaking;

2. There is an emphasis on applications of educational efficiency indicators within
developing natio.ts (especially those in Africa and Asia) but the preponderance of
the discussion has equal relevance to developed nations;

3. The focus of the discussion and the preponderance of examples will be on primary
and secondary education (including vocational/technical/ commercial alterna-
tives) but, except where noted, the discussion also would apply to pre-primary,
post-secondary, and both formal and nonformal adult education and training
activities;

4. Efficiency indicators will be dealt with within the context of the need to create and
utilize comprehensive educational management information systems within
developing nations;

5. There will be a full discussion of the responsibility for efficiency indicators
specifically and educational management information systems generally them-
selves to be cost-effective and responsive to the fiscal conditions of the nation;

6. The monograph's emphasis will be on the application of lesson's learned from the
experiences of the Improving the Efficiency of Educational System's (IEES)
project with a major secondary focus on the larger educational development
literature; and

7. All discussion will have as its goal the practical and operational aspects of
efficiency assessment within the context of the efficiency concept's advantages
and limitations.

15



CHAPTER TWO

DEFINITIONAL AND METHODOLOGICAL ISSUES RELATED TO THE
CONCEPT OF EDUCATIONAL EFFICIENCY

The purpose of this chapter is to provide an introduction to the nature of the concept of
efficiency, as currently used by most economists, and the advantages and disadvantages
one encounters in applying the concept to an activity as internally complex and contextu-
ally diverse as education. In this chapter, a set of definitions will be established that will
serve as the basic terminology used in the subsequent discussion of specific indicators of
educational effectiveness and efficiency. The discussion will introduce the four major
forms of efficiency analysis applied to education: benefit-cost, cost-effectiveness, cost-
utility, and least-cost models will be presented. The chapter will conclude with a review
of five major limitations that exist in attempts to apply the economists' models of cost and
productivity to education.

It is surprising to most non-economists to learn that the concept of efficiency is, in fact,
a relatively new emphasis within the lexicon of economics. Schumpeter's History of
Economic Analysis (1966), the standard for the treatment of the development of Western
economic thought, has not a single index reference to efficiency. Part of the reason for this
earlier lack of overt attention was that the efficiency concept was implicit to the market
models developed by Western economists from the late 1700s up to the 1930s. Only in the
last fifty years has great attention been directed toward issues of measurement and
empirical testing of the deductively derived theories of neoclassical economics (Johnson,
1975).* The result of this new emphasis on quantification has been to raise the issues of
the operationalization and measurement of the economic variables. The economist no
longer can be satisfied simply to state that under a given budget, efficiency exists, for a
producer when the marginal cost of an output from a production process equals the output's
marginal revenue product or for a consumer when the ratio of the marginal costs of all
consumption items to their marginal utility are equal. Without debating the contribution
that these abstract models (and the neoclassical insistence upon defining equilibria as
optima) have had for understanding social and market phenomena, there has been a
recognized need to produce a practical and adaptable form of efficiency that can advance
the management of private and social enterprise.

The economic concept of efficiency is a metaphor borrowed from engineering relation-
ships. In any technical process efficiency is defined as existing where the desired mix of
outpu's (effectiveness) is maximized for a given level of inputs (cost) or where inputs
are minimized for a desired mix of outputs. It is important to recognize from these
definitions that the concept of effectiveness (how well or to what extent the desired outputs

* Schwartz and Berney (1977) offer an excellent set of discussions dealing with the
neoclassical economists' approach to the efficiency concept.

1 G
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Chapter 2

are achieved) is subsumed in the concept of efficiency (effectiveness relative to cost). In
the following sections of this monograph, the term effectiveness will be used when
indicators represent outputs or output proxies (input or process variables and outcomes) and
efficiency when the indicators represent a comparison of effectiveness with costs. In all
cases efficiency is a more inclusive term and implies both effectiveness and cost consid-
erations.

If the definition of efficiency is specified in terms of physical quantities only, one has
a definition of technological efficiency. If one modifies the concept to take into account
utility* or monetary measures, a definition of economic efficiency is derived. Economic
efficiehcy is defined as existing when the value of all outputs is maximized for a given
cost of all inputs or where the cost of all inputs for a given value of all inputs. Both of
the efficiency concepts, technological znd economic, appear both rational and intuitively
obvious. What is less obvious is how to measure inputs and outputs so one may know when
efficiency exists and, in the case of economic efficiency, to know what values (costs or
pnces) to assign to inputs and outputs to avoid biasing the identification of efficiency.

In a competitive market situation all firms must strive to achieve efficiency because the
Inability or unwillingness to do so will mean that their competitors can charge lower prices
and drive the "inefficient" firms out of the market. Efficiency in a competitive market is
therefore a self-monitoring and self-equilibriating process. Since firms in a competitive
market are, by definition, small relative to the total market, the individual firms have no
effect on the cost of inputs or the prices of their products. Thus, economic efficiency can
be defined in a non-arbitrary manner.

Unfortunately for those who prefer objective, mechanistic decision processes, the con-
ditions of the competitive market are increasingly rare in general and simply do not exist
in regard to the education and training systems of most nations. As will be developed here,
the abandonment of the competitive assumptions does not reduce the importance of the ef-
ficiency concept; however, it does force those who wish to use it to deal with less than ideal
proxies for their conceptual variables and to accept subjective responsibility for judgments
concerning the values of inputs and outputs.**

In almost all situations, education in developing nations is either a monopoly function
of government or else government exists as a major financier and regulator of the

* The economic concept of utility is dealt with at a later point. For the moment it is
necessary to understand only that utility refers to perceived satisfaction or happiness.

** Klees (1984) asserts that the requirement that market prices reflect efficiency is similar
to the econometric condition that regression coefficients represent causal impact. He
notes that "... both necessitate the fulfillment of relatively few, but totally unattainable,
conditions and both have little practical guidance to offer on how inaccurate these
indicators are when the necessary conditions do not hold..."
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Definitional and Methodological Issues

educational activity. In shifting from thi model of a competitive market to one of a
bureaucratic management or regulatory system, one loses the self-monitoring and self-
equilibriating characteristics that assured efficiency in the competitive situation. To
replace them one must turn either to legal rules or bureaucratic incentives that aredesigned

to achieve an approximation of efficiency.

Some economists and many non-economists have questioned the propriety of transpos-
ing the efficiency concept from a technical setting to a social or behavioral one (Klees,
1984). A more appropriate question might have been whether it is possible and justified

to transpose the concept of competitive efficiency to a non-competitive context. It is clear,
however, that regardless of the philosophical uncertainty over the propriety of this
transposition, the last ten years have seen a rapid escalation in attention paid to efficiency

issues related to educational finance and management; and this increased attention has

occurred in both socialist and market economies.

If the result of this increased attention to efficiency is that more and or better educational

benefits are obtained for a given level of expenditure then the use ofthe efficiency concept

will be justified. If the result is hat educational planners and managers use economic

models and jargon as a shield for their biases and subjective judgments, then the use of the

efficiency concept will not have served a legitimate purpose. It is important to understand

that the efficiency concept is a neutral device; it is the definition and valuation of its
components (inputs, processes, outputs, and outcomes) that will determine whether the
current attention focused on efficiency is a positive or negative contribution to educational

development.

In proceeding to establish a basic glossary of efficiency terminology, it it, useful to
discuss the concepts of production and utility that underly the practical discussion that
follows. This discussion of theory is presented as a foundation for the later practical
discussions. While it is possible for one to benefit from the subsequent practical discourse

without an understanding of this theoretical foundation, one cannot claim to understand the

efficiency issue fully without an appreciation of the concepts of production and utility.

The production process for education, for which the major factors are depicted in
simplified form in figure one, consists of four main parts: inputs, process, outputs, and

outcomes, In figure one examples are given of the types of observable and measurable
variables that may be classified as belonging within each stage. Inputs are the resources

used in the production activity: for educational production, inputs may be divided into the

general categories of student characteristics, school characteristics,teacher characteristics,

instructional material and equipment characteristics, and facilities characteristics. In each

case the term "characteristics" refers to the availability of a resource, its nature and quality,

and its manner and rate of utilization.

For example, an important teacher characteristic would be the teacher's mastery of the

subject matter (e.g., mathematics) for which the teacher is responsible. The effect of

1 8
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teacher subject matter competence on the education production process will depend on the
existence of some measurable level of competence; its nature (the areas of mathematics
skill mastered) and quality (the degree of competence); and its manner and rate of
utilization (the means by which a unit of teacher time or effort is combined with other
resources including student time and effort).

The process stage of educational production refers to the means by which educational
inputs are transformed into educational outputs. Often the term educational technology
is used to refer to a specific process for promoting educational outputs; examples of
educational technologies are classroom lecture/discussion, small group instruction, indi-
vidual student-teacher tutorial, self-study with traditional textbook or textbook-derived
materials, and self-study with programmed instruction. Recently, these traditional tech-
nologies have been supplemented by radio or television instruction within the classroom,
more sophisticated audio-visual equipment, and computers. These latter teaching-learning
processes are the ones that are more "technological" but the term "technology" may refer
to all forms of the educational process.

The interaction of inputs and process determine educational costs. Ideally, educational
managers should be able to design the instruction/learning system by considering alterna-
tive inputs and processes simultaneously. However, the reality is that in most developing
nations serious limitations exist in terms of the availability and quality of inputs and over
the range of practical and affordable technologies (Thiagarajan, 1984; Cummings, 1986).

8

FIGURE ONE

MAJOR FACTORS IN THE EDUCATION PRODUCTION PROCESS

INPUTS

DETERMINANTS

PROCESS

Student Characteristics Forms of Instructional
Organization

Teacher Characteristics Alternative Technologies

School Characteristics Use of Teacher and Student
Time

Instructional Materials and
Equipment Characteristics

Facilities Characteristics
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EFFECTS

OUTPUTS OUTCOMES

Cognitive Achievement Employment

Improved Manual Skills Earnings

Attitudinal Changes Status

Behavioral Changes Attitudinal Changes

Behavioral Changes

The predominance of teacher-centered lecture /discussion as the means of educational

technology is neither an accident por a result of unfettered choice. Rather, this mode of

classroom instruction has emerged because, first, many educational budgets must allocate

80% or more of expenditures to teacher salaries (with a substantial portion of the remainder

used for system administration) and, second, because teacher-student ratios are such that

a lecture format is seen by most teachers as the only means by which the teacher can deal

(in terms of instruction and discipline) with the large number of students for whom they are

responsible. While most teacher training systems advocate greater use of small group and

individual instruction, the teacher's own classroom experiences as a student and the reality

of classroom management demands often dictate against all but the most highly structured,

teacher-centered forms of classroom organization. Also, given the high rate of incidence

of unqualified or underqualified teachers in some educational systems, reform of the

teacher-centered instructional process, which may threaten the security of the existing

teacher corps, is unlikely to occur without substantial external pressure.

A danger of the economic production metaphor is that it tends to imply that the

technology used is rigid and constant and that the inputs are standardized and independent.

Because the education process deals with human factors, all of these implications are

unfulfilled to some degree. It is not just that variety (perhaps extensive variety) exists

among the inputs of teachers, students, schools, and materials, and the way they are com-

bined; the individual human and material inputs also may vary over time. The motivation

and effort of the teacher may fluctuate day to day or even within a given day; the

attentiveness and effort of students is a notoriously variable commodity. The interdepend-

ence of the variables is indicated by the fact that one of the explicit responsibilities given

to teachers is to monitor and motivate the behavior of the students; a similar indication of

interdependence of inputs is the finding, common to the research literature, that student

peer influences have a substantial moderating impact on studentbehavior and accomplish-

ment (Winkler, 1975; Webb, 1982; and Nielsen, 1982). At least in part, these interaction

20
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effects can be controlled for by the introduction of interaction terms in the quantitative
specification of an education production function.

Thus, this abstraction of reality from the conceptual form of production must be
recognized but it does not destroy thevalue of the production metaphor for understanding
educational behavior. For example, in some classrooms it will be the practice of the teacher
to spend extra time with the slower learning students while allowing the faster students towork on their own with textbooks or other materials. This is a decision that potentially is
supportable from the economic theory ofproduction. The teacher is operatingon the belief
that the marginal value ofa unit of his or her time is more valuable to the slower learning
student than to the more advanced student. Even if the advanced students would learn more
from the teacher than from study on their own, the greatest relative productivity advantage
lies from combining the teacher input with the inputs of the disadvantaged students.

Unfortunately, detailed microeducational analyses to support such teacher decision-
making are almost never done. Classroom observation studies are the only practical means
for developing the appropriate data for such analyses and such ecological studies of the
school are time and labor intensive and suffer from their own set of serious methodological
limitations as well as the obvious question as to generalizability. However, if classroom-
level studies face serious limitations, as to method and relevance, the same can be said for
the survey approach to analysis of educational production and efficiency. The survey
collection of data on inputs and outputs from a large number of schools assumes implicitly
that the individual classrooms are using the same instructional technology whenclassroom
observation studies often suggest this simply is not so (Thomas and Kemmerer, 1983). The
survey approach may be more acceptable in developing nations where, as noted above,
variation in formal classroom organization and process often is more constrained. How-
ever, in this setting the problem of proper specification and measurement of the variables,
and internal variation within a defined variable, may be even more of a problem than in a
developed nation setting.

To this point., the discussion of educational production has emphasized only inputs and
processes (technologies). These two factors will determinethe cost of education since total
cost is equal to input unit costs (cost per teacher-year or textbook) multiplied by input
quantity (number of teachers or of textbooks).

One of the major confusions concerning the efficiency concept is the belief that it is
synonymous to lower costs. In a case where excessiveexpenditures and waste exist the two
may be achievable simultaneously. However, where more costly inputs exist that have
proportionally even higher productivity, the achievement of efficiency could be used to
justify greater unit costs. In every case, cost considerations are only one part of the
efficiency calculation.

As indicated earlier in figure one, the effects side of the efficiency equation involves
both outputs and outcomes. Outputs are the direct and immediate effects of the
educational process. They include cognitive achievement, manual skill development,
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attitudinal changes, and behavioral changes. In aggregate measurement one is concerned

not just with measures of the central tendency but also distributive parameters. The latter
are used in judging the equity or fairness of the educational system. Comparisons of such

measures as student means and standard deviations among socioeconomic, ethnic, loca-
tional, or other classifications and between the gender groups is another method used to

judge whether education has an ameliorating, neutral, or reinforcing effect on initial social

disadvantages of given groups.

Ideally, cognitive, manipulative, attitudinal, and behavioral measures of outputs should

be highly differentiated by specific subject areas, skills, attitudes, and behaviors. The

common situation is that these measures are available only for certain general cognitive

areas (verbal and mathematics) and often not available at all in the areas of manual skills,

attitudes, and behaviors.

In addition to the differences noted above, outputs tend to be less subjectively measured

than are outcomes. The types of cognition, manual dexterity, attitudes, and behaviors

purposefully promoted by the school are generally a product of governmental if not public

consensus. The larger social outputs are more controversial both because they are less

directed in their production and because they often involve the manifestation of unauthor-

ized if not unacceptable views and behaviors.

The difference in the degree of subjectivity is not absolute since considerable debate can

and does exist about what the school produces, whether the production is "purposeful," and

how to value it. The tendency to value educational outputs in terms of how they promote

desired economic development outcomes has been one of the most controversial areas.

Whether these development outcomes occur within market or statist economic systems,

there is a legitimate question of whether other outcomesof education have not been unduly

neglected in favor of this single indicator of educational effectiveness.

Outputs, when compared to edu :ational costs, can be used in measuring internal
efficiency is a measure of how well the educational institution or system achieves its stated

goals; it is calculated by the ratio of output to cost. If both output and cost can be quantified

in monetary terms a benefit/cost ratio can be derived. To be efficient the benefits must

exceed the cost (i.e., the benefit/cost ratio must be greater than 1.0). In comparing

educational activities in the absence of practical budget constraints, the activity with the

higher ratio of benefits to cost is preferred.

If the effects of an activity cannot be stated in monetary terms, it is possible to derive a

cost-efi, ctiveness ratio; however, the measure of effectiveness must still be quantifiable

(even if only in an ordinal form). For example, a study might show that an additional five

dollar per-student expenditure on instructional materials wiP. increase measured achieve-

ment by ten percent while a similar expenditure on instructional radio increases achieve-

ment by only seven percent. In this example, the instructional materials alternative would

be the more cost-effective.



Chapter 2

One weakness in many educational innovation projects is that the efficiency comparison
is made only between the individual innovation (additional educatonal materials or radio
instruction, for example) and the traditional classroom practice (lecture/discussion without
Instructional support materials or radio instruction). In the ex.,-nple presented above, both
systems might be judged cost-effective compared to the traditional classroom; however,
the relatively less cost-effective radio alternative might be selected for implementation if
it were the only instructional alternative to the traditional classroom for which a cost-
effectiveness comparison were made. Thus, the usefulness of cost-effectiveness analysis
may be seen as a function of the analyst's thoroughness in selecting options for evaluation.

A second methodological problem is that some cost-effectiveness comparisons fail to
consider the consequences of expending an equivalent additional sum per-student on the
traditional classroom alternative. Legitimately, no objective comparison of cost-effective-
ness can be made unless either the cost or effectiveness standard is fixed. For example, one
can compare the efficiency of the traditional classroom with an instructional innovation if
one has the same cost for both; in this case the difference in measured effectiveness alone
will determine the more efficient alternative. Similarly, if the effectiveness standard is
fixed (e.g., a five percent gain in measured achievement), it is possible tocompare the costs
to see which instructional system requires the least expense to generate the identified level
of effectiveness.

However, if neither costs nor effectiveness can be fixed for the two alternatives, it is not
possible to use the mechanistic criterion of cost-effectiveness. Rather, a cost-utility
comparison must be made. An example would be where there are two innovations with data
available as indicated below:

Additional Cost
Per Student

Average Percentage
Increase in Achievement

Innovation A $10 7%

Innovation B $15 10%

In this example, it would be fallacious to consider the relative cost-effectiveness ratios
of $10/7% and $15/10%. The fallacy exists because the fractions do not contain a common
numeric (unit of expression in quantitative terms) and because one cannot assume that the
cardinal value of $1 per student is either equivalent or consistently proportional to the value
of a 1% increase in achievement.

Judgment in such a case must be made based on the subjective valuation that the
decisionmaker assigns to the measures of costs versus the measures of effectiveness. One
person may feel that it is worth the additional $5 per student to gain another 3% in
achievement and thus would favor Innovation B; a second person might disagree and feel
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that Innovation A is preferred and the additional cost of $5 per student is not justified to

produce "only" another three percentage point gain in achievement. Of course, it is also

possible that a third person may feel both innovations are too expensive and would oppose

the adoption of either one. The argument would be that the subjective value of increased
achievement is simply not worth the additional expenditure.

When one considers the fiscal effect of multiplying a small increase per student times

all of the students in an educational system, it is easier to understand why educational
innovations have such a history of disappointment in terms of system-wide adoption or

adaptation within developing nations. The advocates of specific innovations, in addition

to being guilty of certain evangelical excesses in ignoring other innovative alternatives,

often fail to collect the data or institute the social marketing practices (Middleton, 1986)

incl uding incentivesthat will convince parents, practitioners, and policymakers that the

positive effects of the innovation are worth the financial expense (and the non-monetary

costs that may be incurred in terms of the disruption of traditional classroom and bureau-

cratic practices).

The final form of efficiency analysis is least-cost analysis. It involves the lowest level

of conceptual sophistication of any of the analytical models for measuring educational

efficiency. It assumes that the desired outputs are fixed (but not necessarily quantifiable)

and requires only that evidence be presented that the proposed means of producing the

outputs is the least costly alternative available. The most common use of least-cost analysis

is in the determination of the feasibility ofproject designs. In such a situation, a judgment

must be made that the probable effects of the project will justify the educational

intervention and the probable costs of the intervention are the least expensive means of

producing the desired effects.

All of the approaches to efficiency evaluation mentioned here are generic to project or

program analysis and are not limited to the evaluation of educational activities.* The

application of these approaches to the appraisal or evaluation of educational activities has

been more controversial than in such areas as transportation or infrastructive development.

Health and population activities arc an exception in that efficiency analysis has been at least

as controversial there as in education. Education, health, and populationactivities share an

immediacy in their effect on human lives and an inherent subjectivity in terms of external

and collective judgments of their benefitsand costs. The controversy has been aggravated

by a tendency of some efficiency proponents to misrepresent the degree of objectivity

implied by the use of efficiency criteria such as benefit/cost ratios and cost-effectiveness

comparisons. The fact remains that as long as educational demands exceed available

resources, rationing of educational opportunity in access and quality terms will be required.

Increased efficiency, therefore, will remain the only means of expanding access and/or

4;111=

* More extended discussion of these issues may be found in Donohue, 1980; Levin, 1983;

Ray, 1984; and Woo and Sanders, 1986.
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quality without new resources and the best means of assuring that new resources that are
made available are used to maximize their impact on access opportunity and quality
enhancement. The efficiency analyst can help provide the most current and accurate
information obtainable to assist the decisionmaker in promoting access, equity, and quality
enhancement goals.

A special aspect of the efficiency controversy is the difficulty of shifting from the
analysis of internal efficiency to the analysis ofexternal efficiency. While disagreement
may and does exist over the degree of determinacy of educational inputs for educational
outputs, the difficulty of relating the immediate effects to the investments made in
education are much less than in attempting to relate the more distant educational outcomes.
The long term effects that one normallyconsiders as educational outcomes are such things
as lifetime earnings, the probability of employment, occupational attainment, social status,
political participation, consumption and savings patterns, and a variety of attitudes and
behaviors.

Two main difficulties exist in relating educational inputs to such educational outcomes
(that is, in the measurement of external efficiency). The first difficulty is determinacy
(imputing the causal effect of education) and the second is discounting for time preferences.
The latter problem exists because educational expenditures that are investments in future
outcomes require an immediate financial sacrifice in return for a future benefit that may be
delayed for a considerable time.

The concept of time preference is well established in behavioral psychology and eco-
nomics. Two primary reasons are given for a preference for immediate versus postponed
benefits: the first is the risk that a benefit delayed may not be received or not received in
full and the second is the demonstrated preference of individuals for immediate over
delayed (but otherwise assured) consumption. Mortality, changes in educational qualifi-
cation requirementand other changes in the labor market relating to salaries and job
security make it exceedingly difficult to predict the future earnings, employment probabil-
ity, or status for any given level and type of education graduate.

When dealing only with financial outcomes such as earnings it is possible, through
discounting, to compare monetary valuesacross time. A unit of currency at any future time
may be equated to a current unit of currency values by the following formula:

FV
PV

(1 + i)t

where: PV = present value
FV = future value

i = rate of discount;
and t = number of time periods

14
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Thus, if the future value is $100 and the rate of discount is .10 (10 percent) per time
period and the future value is received five time periods into the future the formula
becomes:

$100
PV = = $62.09

(1 + .10)5

Thus, $100 received in five years is equivalent to receiving $62.09 today if the rate of
discount is ten percent. The rate of discount incorporates the effect of anticipated inflation
plus other calculable risks involved in postponing receipt of funds. Because of psychologi-
cal and other differences among persons, individuals' subjective rates of discount may
differ substantially. The present value of benefit/cost then is exactly the same criteria as
the normal benefit/cost criteria but with the important exception that the values of benefits
and costs have been adjusted by discounting to take into account when the benefits and costs
occur over time. An alternative to the present value of benefit/cost criteria is the rate of
return approach that will be discussed in detail in the later section on efficiency criteria.
The present 4,alue formula may be modified to calculate the sum of the present values of
a series of different future values that occur over a number of time periods (for example,
expected annual earnings over a period of years):

N

PV = E + ot

t = 1

where n = the total number of time periods.

While the. discounting process is apparently objective, its mechanistic nature disguises
the problem of obtaining the appropriate estimates of the future values and the difficulty
of selecting the appropriate rate of discount. The future earnings for a certain type of
educational graduate may be forecast based on current earnings patterns and expected labor
market changesthis is a process fraught with the opportunity for substantial error. Also,
fifty years ago, the rate of discount was considered relatively uncontroversial because
lending rates for "riskless" government bonds (the normal basis for determining the
opportunity cost of the time delay) were relatively standardized and tended to be stable over
time. In the current capi'ai markets of most nations a plentitude of rates may exist without
clear criteria (such as arying maturities or risks) to justify selection of a single discount
rate and, more importantly, the fluctuation in rates over time may be expected to be much
more substantial due to variations in the expected rates of inflation.

k: 0
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These difficulties make the calculation of present values of educational outputs difficult
but still feasible if done on a relatively frequent basis and if one can avoid making
substantial fixed investments on the basis of present values that may change significantly
over time. The latter caveat is important but often ignored in educational planning
decisions. Where possible, educational investments should be of a type where fixed facili-
ties and equipment are avoided or minimized and, again, where possible, subject to
alternative uses if future conditions no longer justify continuing a project or program.

The areas of secondary and post-secondary vocational training or technical education
are excellent examples of where this logic can be applied. The demand for vocational skills
may fluctuate greatly over time and, within a single economy, specific skills may be subject
to saturation in supply in a relatively short period of time. For example, if there is a need
to produce a total of 1,000 electricians over the next five years one might create a training
program that would produce 200 graduates per year. The problem is that at the end of the
fifth year the demand for electricians may be satisfied but the training program will still
exist. Educational systems have had little success in closing programs once they are
initiated. Ideally, the original program plan should have presented efficiency data to justify
the production of the 1,000 graduates but also should have provided an analysis of how the
program could be phased down, converted, or terminated once the justified number of
graduates were produced.

An important reason for the growing emphasis on the use of industrial sites for training
activities is that, in addition to providing access to more current technology, the main cost
of equipment is for the purposes of production, not training. Therefore, the efficiency
analysis requires only that there be sufficient benefits to justify the proportion of equipment
and facilities costs allocatable to the training activity rather than the total of such costs.

The preceding discussion has concentrated on the issue of production. Because both
outputs and outcomes of education are multiple, and even some individual outputs and
outcomes must be valued subjectively, the economic concept of utility must be discussed.
Consumer utility may be defined as the pleasure or satisfaction a consumer expects to
receive from consumption of a product or service. When the "consumer" is in fact a
bureaucrat or other policymaker, their utility ideally should be inclusive of judgments
about the probability of consumer satisfaction on thepartof the individuals affected by their
judgment. For example, an educational planner's decision w;11 be based upon his or her
personal utility but also on the degree of responsiveness of the planner to perceptions of the
utility of the parents, teachers, students, and others affected by the decisions made.

In the simplest case, where only two outputs exist, utility maximization will be achieved
by considering the value of the two outputs and the resource constraint on output
production. While mathematically the problem of maximization of utility increases as the
number of output choices is expanded, the fact is that the human mind (and now, computers)
can handle the optimization process quickly. The main constraints the educational
decisionmaker faces arc the paucity of knowledge about alternative costs, about the nature
of relate ,,ships among outputs, and about the time preferences of those affected by the
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decisions made. Some outputssuch as verbal ability and certain forms of disciplinary

behavior or obedient attitudesmay be joint outputs. This means that the process of
producing one output can produce the other output at no additional cost. Other outputs
may be mutually exclusive at the margin. That is, one can produce more of either output
but not more of both. An example would be that one may not be able to produce. greater

achievement by the most advantaged students and increase achievement equality or the

class at the same time.

The task of educational managers (in fact, of all managers) is to understand the
production process well enough to be abie to identify which outputs are independent, which

are joint outputs, and which are nutually exclusive outputs. Then, the educational utility

decision requires combination ..... this knowledge of the production process with an
understanding of the appropriate values to be assigned to the outputs so that a decision can

be made that will maximize the utility to be derived from the mix of outputs that are to be

produced.

There is an unfortunate tendency for politicians and even some senior educational
administrators to act as if the educational production process can be expanded (in terms of

the number of outputs and/or the amount of the individual outputs produced) without
providing new resources or incurring any sacrifice in existing output produttion. Implic-

itly, they are assuming that the current educational process is inefficient (probably true) and

can be changed by administrative fiat (probably false). Unfortunately, even if the

administrators were fully correct, administrative decrees rarely produce new outputs
without reducing others. The demand for new or better ourputs may be achieved by

sacrificing some existing outputs that could be more highly valued. In addition, the new

demands may overburden the process (especially the teacher's class management skills) in

such a manner that overall production of outputs is reduced. Too often ignored, both in such

a manner that overall production of outputs is reduced. Too often ignored, both in

economic theory and administrative procedures, is the fact that those directing the
educational production process at the classroom, school, and even system level are

individuals who rarely have received management training concomitant with their man-

agement responsibilities.

A final item of terminology needs to be reviewed before proceeding from this discussion

of the concepts of productior. and utility to their application to effectiveness and efficiency

analysis in schools and school systems. A critically important term is that of the "margin."

Frequent references refer to marginal cost or marginal productivity and it is common for

economists to say that a certain condition (e.g., equilibrium or efficiency) exists "at the

margin." The concept of margin is taken from the calculus and refers to a single
incremental unit. For example, and marginal productivity of teacher time could refer to the

increase in productivity that would result from one more hour of teacher effort. Similarly

the marginal cost of teacher time could be defined as the expense of using the additional

hour of teacher time. In theory, marginal units are assumed to be extremely small; in

practice, one often is forced to work with units of substantial size (a person-month or

person-year, for example). One can evenconsider the idea of a marginal school or marginal
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university if one is analyzing the effect of adding an additional institution to an existing
system.

Five limitations exist in regard to application ofbasic productivity and cost relationships
to education:

1. multiple inputs that must be determined simultaneously;
2. multiple output/outcome measures of productivity;
3. lack of information on costs and productivity;
4. fixed input quantities or relationships; and
5. variable input quality.

The problem of multiple inputs is one faced in almost all production situations but poses
special problems in education. While economic theory stipulates productivity relation-
ships under ceteris paribus conditions, the educational decisionmaker must determine the
mix of inputs simultaneously. Teacher quality and quantity, availability and use of
materials, equipment and facilities, and means for motivating student, parent, and commu-
nity effort are some of the major input categories with which the decisionmaker must deal.
One reason for the conservatism of educational systems relative to instructional change is
that the decisionmaker always has to justify any new input mix when, in fact, there are few
data or experiences to support the purported effectiveness of the new input types or
quantities. In addition, economic theory presents the productivity concepts in terms of a
given technology. If the new input mix also involvesa change in technology, it will be even
more difficult to justify the instructional change on the basis of a priori quantitative data.

The second problem the educational decisionmaker faces is the valuation of marginal
product. In addition to the basic problem of value judgment, lie decisionmaker must
identify and value the effect of the individual inputs on multiple outputs and outcomes. As
discussed above in the description of utility analysis, multiple products can be dealt with
but they add complexity to the analysis and heighten the implicit subjectivity of the
valuation process. The decisionmakers need to know both the cost of inputs and the
relationship (independent, jointly produced, or mutually exclusive) among the inputs and
the mix of outputs and outcomes. In addition they must be able to assign a value to
alternative output/outcome mixes. Obviously, most educational production decisions are
made without all of this information; the goal of efficiency advocates is to increase the
amount, quality, and timeliness of such information and to make thevaluation process more
explicit.

The third constraint on educational decisionmaking about production is the availability
of information. Given the quantity of educational research of the last thirty years it is
surprising how little is "known," let alone how little can be "proven" concerning educa-
tional production and efficiency. The next section of this monograph will discuss the
various individual inputs, processes, outputs, and outcomes that commonly arc proposed
for education. Each will be reviewed in terms of what research has revealed, what
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deductive logic and experience can tell decisionmakers, and what can be done to increase
the informational base for efficiency decisions.

The fourth specific constraint of educational decisionmaking concerning efficiency is
the fixed nature of relationships that exist within the educational production process. These
rigidities are not always technologically determined but rather are often a product of
tradition, law, regulation, or contractual agreement. The most dominant of these rigidities
is the central role for the teacher. The teacher's dominance in the classroom is an
interesting example of tradition becoming institutionalized by law, regulation, and con-
tract. Further, because of the low level of resources normally available for the classroom
instructional budget, there is little ability in the poorer countries even to provide significant
complementary inputs to reinforce the teachers' effectiveness, let alone to consider replac-
ing the teacher as the major input.

The fifth major limitation on the use of economic production and cost concepts in
educational management is the variability in the nature of the inputs. The major cause of
this variability is the need to conduct management decisionmaking at an excessively high
level of aggregation (and often at a physically distant level of administration). The
"teacher" input is an example of a variable that often contains substantial internal variation;
in such a case the modal or mean characteristics of a group of teachers may not be a useful
base for decisionmaking because of the large range and substantial variation that exist
around these measures of central tendency. Even if one divides the excessively aggregated
concept of the teacher input into its component partssubject knowledge, experience,
pedagogical skills, motivation, attitudes, and behaviorthe problem of internal variation
within the multiple teacher-input definitions still may be considerable.

This problem is at the center of the long-standing debate over survey versus observa-
tional collection of data with which to analyze education production relationships. While
observational techniques provide more depth and detail in terms of measurement of the
variables and their interaction, the observational approach itself has three major methodo-
logical disadvantages. First, observational measurement techniques are still in the process
of development and controversy still exists over the specification and measurement of
educational variables at the classroom and school level. Second, there is an unavoidable
and explicit acceptance of subjectivity and variability in the measurement of inputs. An
observer measuring time-on-task of students is forced constantly to make judgments of
student behaviors as to whether certain actions are learning relevant or not. In addition,
there is the fact that observed values will differ not just among observers but that the values
of inputs assigned by a single observer can vary from situation to situation depending on
the observer's attentiveness and diligence. And third, because classroom and school
observational studies involve substantial cost in time and money, this methodology allows
results of only limited immediate generalizability because the research budget rarely
allows a statistically representative coverage of classroom or school settings.

The weaknesses of the observational methodology for analysis of educational produc-
tion arc no greater than those that exist for the survey methodology; however, because the
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weaknesses are more obvious (and the survey approach has tradition as an advantage) the
observational methodology has been underutilized. The point must be made, however, that
some educational production issues are researchable only by ethnographic methods
including classroom observation. A major need is for economists and others interested in
educational production relationships to develop a consensus as to the situations in which
the survey or ethnographic approaches have a comparative advantage. This consensus
could then serve as a basis for design of both educational management information systems
and for a more comprehensive research agenda for the study of educational production and
efficiency.

The limitations discussed here must be understood within the context of a more far-
reaching limitation. Education's conservatism toward the application of efficiency
concepts is simply a special case of the general administrative conservatism towards all
change. Unlike the case in the more progressive parts of the private sector, bureaucracies
rarely offer incentives for managers to engage in change or experimentation and educa-
tional bureaucracies in particular often exert specific sanctions against innovation. In this
context it is easy to understand why improvements do not occur even if understanding fails
to reduce one's frustration with the process.

In this section an attempt has been made to accomplish two objectives:

1. familiarization of the non-economists with the basic economic concepts that
support the measurement and analysis of educational efficiency, and

2. development of a standard set of terminology for efficiency analysis so as to
minimize semantic confusion in the succeeding discussion.

Ideally, the purpose of a presentation such as this should be to simplify and clarify; to
many non-economists the initial reaction to the preceding discussion may be that the whole
area of educational production relationships now appears more complicated than before.

The reason for this is that the presentation of education as an input-output process
analogous to other technical pi Nduction relationships is simply wrong. While the input-
output model may have great va. ue as a metaphor to help the uninitiated gain some basic
appreciation of educational production, understanding educational production relation-
ships requires that one move to more complicated economic models (involving the
complex relationships among multiple inputs, the consideration of variable technologies,
and the subjective valuation of educational outputs and outcomes). But to be of any
possible policy value, the economic models must be understood to provide only a
framework within which behavioral psychology, pedagogy, administrative and manage-
ment science, anthropology, political science, and information theory all must play
important roles. Finally, one is left with the realization that all educational decisionmak-
ing will take place without optimal information and will be performed by individuals who
lack the ideal mix of personal and professional skills and experience.
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But in this regard education is no different from the other social services; the point is

decisions must be made and will be made. The function of the efficiency analyst is to

improve both the decisionmaker and the decisionmaking process. Improved, not ideal,

decisions are the only realistic and attainable goal.

Within this more restrained statement of the goal of education production analysis, one

must face the fact that even improvement can never be certain. Production analysis for
education remains limited by what is understood of the production relationships and what

data can be generated (in a cost-effective manner) to support decisionmaking. In the next

section of the monograph, the purpose shall be to present what is known (or more correctly

what analysts think is known) about educational production and efficiency.

While analysts should be modest about their level of conceptual or factual knowledge,

they have no choice but to be relatively immodest in promoting the use of their knowledge

by practitioners, planners, administrators, and policymakers. The cost, in financial and
human terms, of erroneous educational policies is simply too great. The educational de-

cisionmakers may choose to distrust or ignore the analysts' recommendations but it is

crucial that the decisionmakers at least be exposed to them and allowed to consider them.

ti
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CHAPTER THREE

INDICATORS OF EFFECTIVENESS IN EDUCATIONAL
PRODUCTION: INPUTS AND PROCESSES

In this chapter, educational effectiveness indicators will be discussed at the first two

stages of educational production: inputs and processes. It should be releated here that

while the discussion will continue to focus on examples from primary and secondary

education, the concepts presented and interpretations made often will be equally applicable

to pre-primary education, vocational and technical schools or programs, post-secondary

education, to pre-service and in-service teacher training programs, and to nonformal

education.

Since efficiency is definable only in terms of both inputs and outputs, some question

might be raised as to the propriety of discussing input and process measures as indicators

of effectiveness. They are included here since, because the preferred output and outcome

measures of educational effects are frequently absent, analysts often are forced to attempt

to evaluate a school or program only on the basis of inputs and processes. As pointed out

by Chapman and Windham (1986), school "quality" definitions are as likely to refer to

inputs and processes as they are to outputs or outcomes (e.g., see Heyneman 1982, 1983;

Heyneman and Lox ley, 1983A, 1983B; Behrman and Birdsall, )ir;; Fuller, 1985; and

IEES, 1985). Thus, it seems appopriate to include in the present discussion a review of the

measures that should help determine not only the costs of the school but its eventual

effectiveness in achieving desired outputs and outcomes.

A second question might be raised as to the exclusion of home and community

environment variables from thisdiscussion. These contextual determinants are recognized

as having critical importance and it is understood that educational planners and adminis-

trators need to evidence a greater sensitivity to the effects of the home and community

context (Selowsky, 1980; Mercy and Steelman, 1982; Birdsall and Cochrane, 1982; and

Johnstone and Jiyono, 1983). However, the purpose of this discussion is to examine the

variables that are within the control or influence of the school administrator or planner.

While it is not possible in the short run to alter parental education or earnings or to alter

significantly the availability of educational and cultural opportunities within a given

community, one process variable that will be discussed here is the school's success in

motivating parental and community involvement_

I. INPUT INDICATORS

A. Teacher Characteristics

The tendency to judge the quality of a school or other educational institution by the cost,

quantity, and/or quality of its inputs is not limited to developing nations. Often parents,

students, administrators, and analysts have no other measures from which to make an
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evaluation. Also, since the inputs are within the direct control or influence of theeducational authority, it has always made a certain intuitive sense to focus attenron on theaspects of the school that can be affected by administrative personnel.

The most commonly studied input is the teacher and the teacher's characteristics.The teacher as the locus ofclassroom instructional activity is apart of the tradition ofalmostall cultures and has been institutionalized in most curricula and forms of classroomorganization. Also, as was discussed earlier, many developing nations face such fiscalconstraints and alternative priorities that it is extremely difficult to opt for other than a
teacher-centered curriculum: after the teachers' salariesare paid there are few funds left inthe education budget for alternative or even teacher-support methods of instruction.

A consideration that often is ignored in this debate, especially by those who promotedeschooling or non-teacher centered instruction, is that teacher employment serves avariety of political and social purposes for any government (Illich, 1970). Even whereteacher unions or associations do not exist, the teacher remains important as a representa-tive and symbol of the central government. Even those who advocate less radical reforms(such as utilizing unqualified teachers in combination with alternative learning technolo-gies such as programmed instruction or interactive radio) often will find themselvesblocked because parents and government feel that improved teacher quality is the mostvisible and reliable means of school improvement.

The characteristics of teachers that form the basis for themost commonly used indicatorsof teacher quality are:

formal educational attainment
teacher training attainment
ay/ experience
attrition/turnover
specialization
ethnic/nationality
subject mastery
verbal ability
attitudes
teacher availability measures

The first two characteristics relate to the quality of formalpreparation the individual hasfor being a teacher. The amount and quality of both academic education and teachertraining are assumed to bepositively correlated with the teacher's knowledge and with theteacher's ability to impart that knowledge to students.

Normally, the measures for these indicators arc the years ofeducation or training and thelevel of highest attainment. Sometimes, these indicators are expressed in terms of thegovernment's or other authority's standards for qualification:

k.
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qualified possessing the academic and teacher training attainment appropriate
to the assigned level and type of teaching.

underqualified-- possessing the academic but not the teacher training attainment ap-
propriate to the level of assignment;

unqualified possessing neither the academic nor the teacher training attainment
appropriate to the level of assignment.

The use of the qualifications measure for inter-country comparisons can be misleading
since each country is free to establish its own standards. These standards often have as
much (if not more) to do with the status of teacher supply and demand as with any objective
standard of the appropriateness of education and training attainment to teacher assign-
ments. Still, within a country or among countries with comparable standards and
education/training systems, one can use the percentage distribution of teachers across the
three standards of qualification as an indicator of input quality.

A second point of significance about the education and teacher training credentials of
teachers is that most government and private pay systems reward higher levels of
attainment. Thus, even if the assumption is correct that higher levels of attainment promote
better instruction, the concomitant effect of teacher educational attainment on educational
costs means that to be efficient, one must assume or be assured that the marginal cost of
higher attainment qualifications is offset by the increased marginal output of the class-
rooms or schools in which the "more qualified" teachers are employed. In terms of
government policy there often is an immediate and recurrent cost impact from upgrading
teacher qualifications. The immediate effect comes from instituting or expanding the
academic and teacher training programs necessary to produce a greater number of teachers
with higher qualifications. The effect on recurrent cost is a result of having to pay greater
annual salaries to the teachers once they attain higher qualifications.

A common phenomenon during a period of educational expansion is that there is a
compounding effect from the interaction of the pay system attempting to absorb the impacts
of both more teachers and higher teacher qualifications for old and new teachers. Without
proper consideration of budgetary impacts, such programs can create general fiscal
problems and pose serious opportunity costs in terms of other social and development
programs.

The teacher characteristic of age/experience is equally controversial. The age of the
teacher is an indicator used as a proxy for either emotional maturity or experience when
these characteristics cannot be measured directly. Also, in many cultures, the age of a
teacher is an important determinant of the authority and respect that will be granted by
students, parents, and community. Without this authority and respect, the education and
training attainments of a teacher may be irrelevant.
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Even where direct measures of experience are possible there may be a substantial gap
between conceptualization and specification. As a concept, experience implies the
embodiment of skills that occurs over time from the formal and informal learning
opportunities to which the teacher is exposed. However, the experience variable normally
is specified in terms of the number of years the individual has been a teacher. The
conceptualization and the specification undoubtedly are correlated but the degree of
correlation is subject to debate; it varies from teacher to teacher and, more importantly,
varies within and among countries based on the availability of the learning opportunities
for teachers outside the on-the-job experiences that occur normally within a classroom.

Like qualifications, age (as a proxy for experience) enters into some educational pay
schemes as a determinant of salary. The mostcommon specification of the age/experience
variable is years-of-service. This is definedas the number of years from initial employment
to present employment (if continuous) or the sum ofyears of teaching if employment has
been interrupted at any time. Often, pay systems combine the years-of-service concept
with qualifications into a pay system that has separate pay "steps" for each level of
qualification and, within the qualification level, individual pay steps based on years-of-
service at that qualification level.

Regardless of the form of instituting age and experience within the pay system, the
benefit/cost consideration is the same as for qualifications. One must assume or be assured
that the extra cost of having older, longer serving, or more experienced teachers is at least
offset by the differential effect of these teacher characteristics on classroom and school
outputs and outcomes. If not, there is then no educational justification for the pay system
(although there may be significant social or politicaljustifications).

Inversely related to the experience concept is the characteristicof teacher attrition. The
loss of teachers from the educational system through retirementor resignation can involve
a loss of exactly those personal qualities that the pay incentives forage and experience were
designed to promote. Thus, teacher attrition rates may be used as indicators of potential
educational ineffectiveness at the classroom or school level; teacher turnover (based upon
reassignment as well as retirement and resignation) is equally valid as a negative indicator
of effectiveness.

Interestingly, the attrition and turnover indicators arc less clear when applied to
efficiency issues. Since the teachers who retire or resign may be (and usually are) replaced
by teachers who arc younger, less experienced, and/or less qualified, teacher attrition
normally is concomitant with a lower cost of instruction. Again the educational authority
is faced with a judgment concerning costs and benefits. Are the reductions in cost from the
change in teachers enough to offset the probable redirections in the value of school
effectiveness?

A more specific teacher qualification issue is the match of teacher specialization with
the requirements for teachers. The most common problem, and one that occurs in both
developed and developing nations, is the shortage of teachers trained in science and
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mathematics. Two of the most serious errors of aggregation in the analysis of teacher

supply and demand are: (1) to ignore teacherspecialization and therefore assume that a bal-

ance occurs when total teacher supply equals total teacher demandin fact, a surplus of

arts or social studies graduates does not solve the problem of a shortage of science and
mathematics graduates; and (2) to ignore the geographic distribution of teachers by
specializationa national balance of teachers by specialization can disguise an urban over-

supply of science and mathematics teachers and a rural under-supply.

Similar issues exist relative to the supply of instructors for vocational skills, technical

concepts and applications, foreign languages, and many of the undergraduate and advanced

courses in higher education. Since mosteducational systems pursue the illogical course of

undifferentiated pay by specialization, the reduced effectiveness of education provided by

inappropriately trained teachers is never concomitant with financial savings.

The reality, of course, is that attempts to remedy the maldistribution of teachers by
specializations probably can occur only with an increase in the cost of teachers' services

(and perhaps an increase in the cost of teachertraining as more expensive teacher trainers,

facilities, equipment, and materials are required). It is important that all teacher character-

istics, but especially this one, the appropriateness of subject specializations, be considered

in terms of the impact on aggregate effectiveness and equity standards.

A special characteristic of teachers that may represent a proxy for perceived educational

quality or effectiveness is the teacher's ethnicity or nationality. In a multi-ethnic society

students, parents, or others may identify positive or negative traits or behaviors with

members of certain ethnic groups. While this is more likely to be an issue of perceptions

than reality, planners and administrators must be aware of these community attitudes.
However, the exposure of students (and their families and communities) to members of

other ethnic groups may be a purposeful determinant of the teacher assignment system. In

any case, data on the distribution of teachers by ethnicity and location may be considered

a valuable indicator of potential effectiveness in certain societies.

Similarly, dependence on expatriate personnel as teachers may be interpreted either in

a positive or negative manner. As with ethnicity, the foreign origin of a teacher may have

a beneficial impact in terms of promoting understanding and tolerance. However, the use

of expatriate personnel has two possible negative factors, one financial and the other

pedagogical, that must be considered. The negative financial factor is the higher salary

costs usually borne by the educational system for foreign teachers. An exception to this is

when the expatriates are paid for or seconded from donor nations. The cost of those

foreigners paid by the host gover6nient, however, also can involve a balance of payments

issue since the foreign teacher may demand to be paid in a foreign currency or demand

currency exchange privileges so they can convert part of their salary payment for

repatriation to their home country.

The negative pedagogical effects can occur because the expatriate may be unfamiliar

with the local curriculum and the social and cultural context within which the curriculum
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has been developed. The tendency of expatriate teachers to ignore or underemphasize the
local curriculum is increased in those cases where the expatriate does not expect to remain
as a teacher in the host country for more than two or three years. An additional complaint
often expressed about expatriate teachers is their failure to use the local language (or the
local pronunciation) correctly and their inability to relate concepts to local history and ex-
perience.

Given that expatriate teachers cost more and may be less effective in some situations,
why are they used? Obviously the explanation is that at the early stages of educational
development the only means for meeting the demands for certain high-level and scarce
teaching skills may be to employ expatriate teachers. This situation points out, however,
the potentially powerful efficiency effects that can occur with indigenization of the
teaching service. If quality sacrifices can be minimized, the benefits from the use of
indigenous teachers can include lower salary costs, a reduced balance of payments effect,
and the possibility of greater local and national relevance in the application of the
curriculum. This discussion of the role and effect of expatriate teachers is illustrated most
dramatically by the experience in the Yemen Arab Republic where, in 1982/83, only
sixteen percent of primary teachers, seven percent of preparatory, and six percent of
secondary teachers were Yemenis (IEES, 1986A).

To this point, the characteristics that have been discussedare proxy indicatorsthey are
not valuable in themselves but have importance only in that possession of these character-
istics may be correlated with possession of specific abilities, knowledge, attitudes, and
behaviors that are understood to promote the desired educational outputs and outcomes.
Another set of indicators exists that relates more directly to these desired characteristics of
teachers.

Subject mastery is important in that it determines the extent of knowledgeof facts and
skillsthat the teacher can transfer. While obviously correlated with general attainment
and subject specialization, subject mastery possessed by individual teachers will vary
according to their own abilities, the effort they expended in knowledgeacquisition, and the
quality of training provided to them. Where subject mastery is lacking or inadequate, the
teachers' knowledge can be supplemented by textbooks or educational support materials
(Lockheed, et. al., 1987).

Teacher verbal ability is a critical factor and, in some studies, the input of greatest
determinacy in student achievement (see surveys such as Husen, et al., 1978; Avalos and
Haddad, 1981; and Green, 1983). In the traditional classroom, the teacher's ability to
communicate facts and concepts is the major facilitator of student learning. In developing
nations that face a scarcity of other inputs such as textbooks and instructional support
materials, the teacher's ability to communicate will be the major school-provided instruc-
tional resource that will determine student acquisition of knowledge. Obviously, the total
effectiveness of the teacher will be determined by the net effect of subject mastery and
verbal ability. The effect of a high level of subject mastery can be diluted if a teacher has
poor communication skills. Similarly, good communication skills are less valuable if a
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teacher has little knowledge to impart to students. The success of teachers (and the
appropriateness of the instructional program at teacher training institutions) can be

predicted based primarily upon the level and complementarity of these two characteristics.

A final important characteristic, and one that frequently is neglected in survey research,

is the teacher's attitude toward the classroom process. This would include specific attitudes

toward children, the community, the school administration, their fellow teachers, and the
occupation of teaching. Some of these attitudes will originate in the teachers' own expe-
riences as students; some will be a product of their teacher training courses; and others will
reflect general social and community attitudes. Over time, however, the most important

teacher attitudes will be those that they develop or modify as a result of their own
experiences as classroom teachers. The determinant of these attitudes is the configuration
of positive and negative incentives that exist for different forms ofexpressed attitudes and

behaviors.

Measurement of attitudes is a difficult methodological task. Survey instruments suffer
from a skepticism as to the willingness of teachers to record their true attitudes as opposed

to the ones that they feel are socially acceptable. * At the observational level, much more
can be done in the measurement of attitudes even if the set of attitudes are inferred from
teacher behavior rather than measured directly. Experience suggests that teachers'
attitudes are a powerful force in determining their effort in their work and their empathy

with students. The current interest in teacher incentives (going beyond salary and

promotion consideration to an extensive number of monetary and nonmonetary influences;

see Thiagarajan and Kemmerer, 1987) is based on the precept that teachers attitudes, and
thus their behavior, can be modified by the actions of educational administrators, parents,

and community officials.

Four teacher availability measures are commonly used to express the number of teachers

available relative to some other unit of educational input. These are the student/teacher
ratio, the teacher/class ratio, the teacher per school ratio, and the teacher instructional hours

per week. The student-teacher ratio is derived by dividing the number of :students by the
number of teachers (or, preferably, the full-time equivalent number when some teachers are

employed on a part-time basis). This is sometimes expressed in the inverse form of teacher

per student; while the teacher per student ratio has the advantage of indicating the average
share of a teacher's time available to a student the more comman student/teacher ratio is

used here.

* Even skeptics are surprised at times by the variety of attitudes that teachers can perceive

as socially acceptable; in many nations the variety of types of socialization and the
variation in degrees of social inculcation surprise those familiar with the more homoge-

neous situation in developed nations.
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Student-teacher ratios have been one of the least well understood measures used in
educational effectiveness analysis (e.g., see Haddad, 1978; Glass and Smith, 1978; Glass,
et al., 1982, and Hanushek, 1986). The assertion by many researchers has been that there
is no proven advantage to small class size.* Given the rarity of small enrollments relative
to teachers in most developing nationsexcept where these are concomitant with such
forms of educational disadvantage as rurality, remote location, or multiple-class
teaching responsibilitiesthe appropriate policy interpretation of these findings is less
definite. Class size may be of great importanc; in dealing with certain types of students and
certain subject areas and should not be disregarded as an effectiveness variable.

The teacher per class measure helps identify those situations where over- or under-
utilization of teachers can occur because of an inability to match teachers to classes on a
one-to-one basis as is common in most instructional systems (even where a teacher is a
subject mat= specialist teaching multiple classes over a day, the total for the day should
still approximate one full-time equivalent class per teacher). A ratio of more than one full-
time or full-time equivalent teacher per class suggests that all teachers in the school or
system are not fully utilized. This may be a result of requirements for additional non-class
instructional activities, for outside class responsibilities (e.g., parental or community
contacts), or simply a result of the need to provide a subject specialist to a school that is not
sufficiently large to use the specialist full time. These explanations emphasize the fact that
a ratio of more than one teacher per class is not proof of inefficiency; it simply requires a
justification in terms of showing that the teacher's time is fully employed in other activities
for the school or system or that the situation of low utilization cannot be remedied by
alternative administrative arrangements (e.g., school consolidations or employing teachers
who work in multiple schools on a rotating basis).

A teacher to class ratio of less than 1.0 suggests that multiple-class teachingmust exist.
While this poses potential instructional and administrative hardships on the teacher, the
situation may be inevitable in cases of teacher shortages or rural schools with small total
enrollments. Again, inefficiency exists in such situations only where an instructionally and
financially feasible alternative exists that would enhance educational outputs andoutcome
without an offsetting increase in costs.

The teacher per school ratios are less readily interprgtable because they require thatone
know the number of teachers required for a school. Some large schools will require
multiple teachers for a single grade level; other schools that are incomplete will not have
a full cycle of classes for their level of education; and, in rural areas, some schools may
combine levels (normally primary and lower secondary) of education in a single school
facility. The only certainty with this measure is that a ratio for an educational level that is

* In fact, of 112 estimates reviewed by Hanushek (1986), only 23 had statistically
significant effects of class size and only 9 of these had a positive sign. However,
Hanushek himself warns of the danger of equating teacher/student ratios with class size.
The warning is even more appropriate in developing nations where the ratio of grade six
to grade one enrollments, for example, can be quite small.
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lower than the number of grades in that level (less than six for a six-year primary cycle, for
example) indicates incomplete schools, multi -grade teaching, or both.

Table One 'resents the ratio of teacher per student, teacher per class, and teacher per
school for primary schools in the eleven governorates of the Yemen Arab Republic
(Y.A.R.) in 1982/83. It is interesting to note that these teacher utilization data indicate a
fairly large variation among the regions. The smallest student-teacher ratios are in two
very rural governorates, Ha'rib and Al-Jawf while the highest rates are in the relatively
more urban governorates of Ibb and Taiz. 1 he 45.7 average for all schools disguises a
variation from classes in excess of 100:1 in some Grade One classes and very small
enrollments in some Grade Five and Grade Six classes.

TABLE ONE

TEACHER AVAILABILITY MEASURES
YEMEN ARAB REPUBLIC

1982/83

STUDENTS TEACHERS TEACHERS
GOVERNORATE PER TEACHER PER CLASS PER SCHOOL

SANA'A 43.2 .65 3.1

TAIZ 48.9 .87 5.3

HODEIDAH 47.1 .81 3.8
IBB 54.6 .73 3.3

DHAMAR 47.9 .63 2.4

HAJJAH 38.9 .59 2.1

BEIDAH 39.6 .67 3.2

SA'ADA 32.5 .56 2.1

MAHWEET 43.0 .49 2.0
MA'RIB 26.8 .54 2.1

AL-JAWF 26.7 .53 1.8

TOTAL 45.7 .70 3.2

SOURCE: Ministry of Education, 1984 data reported in IEES Project, Yemen Arab
Republic Education and Human Resources Sector Assessment, 1986.

The teacher per class figure varies from .49 to .87 with an average of .70. This illustrates
that the practice of multi-class teaching is common in most areas. Those governorates with
the greatest proportion of small schools (Al-Jawf, Sa'ada, Ma'rib, Mahweet, and Hajjah)
have the lowest ratios of teachers per class indic ting the additional incidence of multi-class
responsibilities in the most rural areas.
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The number of teachers per school ranges between 1.8 and 5.3 with an average of 3.2.
In the Y.A.R., the government has been successful in assigning teachers to rural schools;
one goal of this policy is to have smaller class sizes help offset the educational disadvan-
tages the rural schools face.

The final measure of teacher availability is expressed in the number of hours of instruc-
tional time spent per week in educational activities. In the process section a measurement
device will be discussed for articulating how teachers actually spend their classroom time.
The availability measure can be based on official "expectations" or observed behavior. In
either case it is important to identify teacher functions that take place outside the classroom.
For example, a report on rural schools in Shanxi Province, China (Study Team on the
Situation of Rural Schools in Shanxi Province, 1986) noted that middle-school teachers are
in class only 24 hours per weekabout two-thirds of the average for their counterparts in
Europe and North America. However, in the Chinese system teachers have intense out-of-
class responsibilities including tutoring slower students, organizing enrichment activities,
supervision of dormitories, and maintaining contacts with the parents and local commu-
nity. For the time measure to be meaningful as an indicator of effectiveness one needs to
know the full range of teacher functions.

This extended discussion of teacher measures is justified by the centrality of teachers to
most national systems of instruction. The other input characteristics that follow are
proposed more as complements to, rather than substitutes for, the teacher characteristics
measures. The tatter have a crucial role in any consideration of educational inputs as
indicators of educational effectiveness.

B. Facilities

The next category of input indicators to be discussed is facility characteristics. The
facility characteristics are divisible into issues of size and of availability of special use
facilities (e.g., recreation areas, laboratories, and vocational technical shops). The
aggregate or average physical size of the school or the classroom is not usually of direct
importance; these measures may have some effect on construction costs (significant
economies of scalesavings related to larger sizemay exist in initial school construc-
tion) and there are some potentially negative scale effects in terms of school administration.
However, as school inputs and as proxies for quality or potential effectiveness, the most
important facilities characteristics are the utilization measures of students per school,
students per classroom, and (where data is available) students per square yard or square
meter. Inputs as defined here represent availability for utilization rather than actual
utilization. The measures of students per school, per classroom, or per unit of area are used
as inputs, not process measures, because they are measures of the availability of space and
not of the actual form of its utilization. The form of utilization is a process, not an input
issue, and will be discussed in the section on process indicators.

Students per school is an interpretable indicator only when one knows something about
the normal physical size of the schools in a country, the nature of the instructional process

32

42



Indicators of Effectiveness: Inputs and Processes

(i.e., the requirement for special use facilities), and the distribution of population. For
example, rural schools are almost always smaller, and smaller schools, because of the
existence of economies of scale, are more costly per student; however, smaller schools are
not inherently more inefficient. Efficiency is determined in terms of existing constraints
and available alternatives. If a rural school's size causes it to cost 20 percent more per-pupil,
that is inefficient only if some alternative is available to provide the education at a lower
cost (or if the harsh judgment can be made that the value of educating rural students is not
worth the extra cost that must be incurred).

The normal means of resolving the problem of small rural schools is through school
consolidation. This requires either the commuting of some students to a more distant
location or the provision of residential quarters for at least some of the students. In most
developing nations the poor quality of transportation and the isolation of many rural
communities (accentuated in many locations during the rainy season) often make the
commuting alternative unfeasible. Transport (either in terms of infrastructure or vehicles)
may improve over time (as it has in rural areas in more developed nations) and cause the
alternative of daily student commuting to be more attractive. Provision of dormitories
often is more expensive than the operation of the individual small schools. In most cultures,
residential schools are not considered appropriate for children of primary school age. Even
at the secondary level there may be opposition to residential schools that are coeducational;
these cultural and social constraints further limit the ability of educational planners and ad-
ministrators to reduce school costs through consolidation. The important point is for the
educational analyst to be able to distinguish between a situation of higher student costs that
represents inefficiency and one that simply reflects the inevitabilities of the school location
and environment.*

Issues related to classroom utilization indicators are similar to those discussed for school
utilization indicators. If classrooms are a standard size and there are no distinctions for
special uses, a very straightforward interpretation can be made. However, classroom size
may vary by location, by level of education, by type of education, and by thesubject matter
taught in the classroom. Classroom utilization standards will vary by the same character-
istics. A rural school inevitably may have fewer students per classroom, secondary
classrooms normally will have fewer students than will primary ones, classrooms at a
vocational school may be smaller then those found at academic schools, and a social studies
classroom may be much larger than a science or art classroom. None of these relationships
are rigid but they do point to the danger of interpreting quality or effectiveness based on
aggregate or average data on facilities per student.

* It may be noted that urban schools, even with higher utilization rates, can be more costly
per student because of the higher costs of land, material, or labor in urban areas. This
would be a more common finding i f the land-use cost for urban schools was priced in
terms of the opportunity value (interest and depreciation) of the land on which the
schools are built.
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A more refined measure of the facilities indicator is the use of a unit ofarea (square meter
or yard) to denote the average versus appropriate size for a school or classroom. To be of
value, the measure should relate to the issues of location, level, type, and subject discussed
above. Only then can an analyst compare the actual availability of facilities with that
deemed appropriate, minimal, or optimal.

Some schools may be constructed at a size larger than current use requires. The
purposeful creation of excess capacity can be justified when changes in population
distribution or school attendance are expected to increase facilities utilization to the
acceptable level in the future and where no substantial effect on cost is created in the
interim. In many areas it may be less expensive (even considering the immediate effect of
interest paid or foregone on building costs) to create the additional capacity at the time of
initial construction than it is to make sequential additions to a school as enrollment
increases. Thus, the analyst must know whether any under-utilization of facilities is a
transitional or permanent condition of the school or school system.

Related to the above, aggregate measures of facilities utilization are those measures that
simply list an inventory of the available special use facilities. It is common within the
conduct of an educational census to collect data as to whether a school has a laboratory, an
administrative office, a workshop, student lavatories, a kitchen, etc. These censuses
normally cannot provide information about the quality and utilization of these facilities.
Observation at actual school sites will reveal that significant variation in the nature of
provision and utilization of - necific facilities for instruction or other purposes can exist
even within a single special-use category.

The information available on facilities can often be at a level of detail that is surprising.
For example, in the Yemen Arab Republic, the educational statistics office maintains data
on the building materials used in school construction (stone, cement, bricks, wood, other),
perceived overall condition (good, needs repair, poor), availability of special facilities
(study rooms, administrative offices, bathrooms, storage rooms, and laboratories), availa-
bility of electricity, and availability of water. The Ministry of Education, as part of its
design of a new educational management information system is reexamining the facilities
section of their school questionnaire to be sure the data produced relates to the data needs
of the Ministry's decisionmakers.

The interest shown by ministries and other agencies in educational facilities is notewor-
thy given the low degrze of importance assigned to facilities in most studies of determinacy.
Fuller (1985), in a survey of World Bank research, confirmed earlier analyses that have
found that while some correlations exist between facilities quality or special-use facilities
availability and student achievement, these correlations are consistently small and of
questionable policy significance. Windham (1986) noted:
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for facilities construction as a major vehicle for efficiency enhancement. The
status of facilities utilization is a more critical issue than the simple availability of
schools built to Western standards.

C. Equipment

The discussion of equipment inputs as indicators of educational quality or effectiveness
parallels that just presented for facilities inputs. Utilization measures will always be
superior to availability measures as indicators of educational effects. However, availability
measures may be all with which one has to work. The most important types of equipment
one normally considers are laboratory equipment for the physical and natural sciences;
vocational/technical equipment used in woodworking, metal working, electronics, practi-
cal engineering, and related subjects; and audio-visual equipment used in support of
instruction (the traditional forms such as radios, film projectors, tape recorders, and
overhead projectors have now been supplemented by the newer technologies of television,
video-cassettes, computers, and compact discs; Block, 1985).

The availability of even the most basic equipment is still a rarity in the primary schools
of most developing nations and the incidence of all equipment is biased toward urban areas
and the more developed and politically powerful regions of a nation. The reasons for this

are simple. The schools that are advantaged in terms oftheir location in urban areas are the
easiest to which to disseminate new equipment. These schools are also the most likely to
have the electrical supply needed to operate much of the equipment and the teachers who
are best prepared to use the equipment effectively. The result of this coincidence of
locational advantage and access to educational equipment is that equipment availability is
a very good correlational indicator of school quality and potential effectiveness whether or
not a causal relationship can be established. The availability measure indicates the direct
effect of additional instructional resources available to students as well as serving as a
proxy for the complex .nix of favorable economic andsocial biases indicated by the concept

of locational advantage.

The use of the equipment measure as an indicator at the educational system level is more

complex. Here, the proxy for locational advantage is diffused because one is working with

aggregate or average measures of availability; increases in these latter measuresshould still

be useful as indicators of systemic increases in quality and potential effectiveness because

the measures do reflect an increase in the availability of instructional resources in the
system. The measurement of the incidence of availability can be used to create valuable
indicators of system equity. To the extent that availability is biased toward the already
advantaged locations, the provision of equipment may be seen as reinforcing inequity by
contributing to the convergence of disadvantage faced by students in remote and rural areas
and the least developed regions. As educational equipment becomes more equally
distributed among schools, its measurement will be a less useful indicator of quality. For

a considerable time, however, this input, even in the absence of utilization data. will
continue to play a potentially important role as a marker for the identification ofadvantaged

and disadvantaged schools.
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D. Educational Materials

The availability of educational materials has received increasing attention in the last
decade because of growing evidence that it is an important correlate and a probable
determination of classroom achievement (Heyneman, et. al. 1978 and 1983; Searle, 1985;
Fuller, 1985; Suryadi, Windham, and Green, 1986; and Lockheed, et. al., 1987). The
attention directed to educational materials has been divided between the question of
providing basic textbooks ( Heyneman, Farrell, and Sepulveda-Stuardo, 1978) and the
introduction of modular programmed learning materials into classroom use (Cummings,
1986). In both cases the materials are seenas having some effects that complement existing
teacher skills and other effects that substitute for teacher inadequacies (Lockheed, et. al.,
1987).

In terms of aggregate availability and the incidence of availability, textbooks are a less
extreme case than is educational equipment. Increasingly, in most developing nations
outside sub-Saharan Africa, textbook distribution efforts are increasingly successful. The
financial support of international donors and the efforts of indigenouscurriculum officials
also have resulted in an improvement in the overall quality and local relevance of textbook
materials in the last decade. Where these efforts have been successful, the availability of
textbooks is no longer a useful indicator, by itself, of school quality. Also, in these nations,
textbook availability is less of a force to magnify existing inequalitythan was the case when
the textbooks were available only or primarily in the socially advantaged locations.

In much of sub-Saharan Africa, and in some poorer countries elsewhere, the conditions
of textbook availability are still at a critical stage. In some cases, such as Liberia and
Somalia, potentially valuable textbook design and adaptation efforts are frustrated by the
problem of distribution. The distribution constraints relate primarily to problems of
finance, transport infrastructure, and the administrative capacity to manage the distribution
effort. In other countries such as Cameroon, Kenya, and Botswana, the focus is on
improving textbook utilization through provision of training in the pre-service and in-
service teacher preparation programs. Throughout the developing world, better plans and
policies are needed to deal with the three stages of instructional materialsdissemination:
development, delivery, and utilization (Windham, 1986).

In nations that have a large preponderance of underqualified and unqualified teachers,
textbooks have a special role often underappreciated by ministry and donor officials. In
addition to the traditional functions as an information resource and a curriculum design
format, instructional materials can be a training device for the less qualified teachers.
Teachers, by following the sequence and content of textbooks, programmed materials, or
by using other instructional support supplies (maps, charts, diagrams, special-topic
booklets), acquire both new knowledge and an appreciation for the principles upon which
classroom organization for instruction are based. In the better textbooks and materials the
design principals are more explicit as each learning unit includes new information,
examples, questions, and even sample examinations. Even in the less well-designed
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materials a system of organization and a rationale are implicit and, over time, improved
methods can be acquired by the conscientious teachers.

Programmed instructional materials, whether designed for use in activities led by the
teacher or more independently by individual students or student groups, offer the most
explicit instructional design formats. However, whether explicit or implicit, instructional
design characteristics of classroom materials will continue to be a major determinant of
their value for on-the-job learning by teachers. Thus, the availability of these materials has
implications not just for immediate quality and effectiveness but also for the long term
developmental effectiveness of both teachers and materials.

Two major cost issues exist concerning instructional materials: the determinants of
production and distribution costs and the responsibility for textbook financing. The
determinants of textbook costs include a myriad of factors related to availability of paper,
local printing capacity, the nature of the existing transportation infrastructure, and
administrative capacity for the management of development and distribution activities. A
major policy issue for many developing nations is the decision for internal or external
publication of instructional materials. In nations such as Indonesia or the People's
Republic of China, the economies of scale are enormous and thus internal publication is
easy to justify. For smaller nations, and especially those smaller nations with a unique
language such as Somalia, the policy problem is much more difficult to resolve. Internal
publishing resources may not be adequate to meet the demand for educational materials in
the local language and yet the relatively small quantity and specialization required for
external publication of these materials results in the smaller nations often incurring a much
higher unit-cost for instructional materials than would a larger nation.

Internally, distribution costs may be a significant retardant to efforts to disseminate
materials equitably to remote rural areas. This issue of cost has an important convergent
effect with the question of textbook financing (Mingat and Psacharopoulos, 1985; Jimenez,
1986; World Bank, 1986). In those nations where textbook costs are solely a responsibility
of the government, the rural poor are left free of the burden of paying for textbooks but, too
often, also are the last ever to obtain textbooks if they receive them at all. In contrast, where
textbook costs are charged fully to the student or parent, the real sacrifice required to
purchase textbooks may be greatest for those individuals in remote areas who have low
incomes and also must pay higher prices because of the extra distribution cost to deliver
books to rural or remote areas. A compromise system used in China and some other nations
is that the government textbook monopoly provides textbooks everywhere at the same
price; thus, the government bears the cost of distribution expenses outside the urban areas.
Also, government at the various levels can decide to subsidize textbooks for certain
geographical areas or for disadvantaged families. Partial subsidization in this form has the
disadvantage of requiring a needs-basis or other criteria for judging who receives the
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subsidy; however, general subsidization also has a cost in terms of government payment of
charges that could be borne by more advantaged members of society.*

Instructional materials availability and costs are commonly used indicators of quality
and effectiveness. A final issue in regard to these indicators is the assumed proportions
necessary between instructional materials and students. Many textbook distribution
schemes assume it is necessary to have one textbook (in each academic subject) for each
student. While this is the common current pattern in most Western schools, it has not
always been so and does not represent a functional requirement for instruction as much as
a convenience for classroom management and a facilitating device for user-financing.
More research needs to be done on alternatives of multi-student use of textbooks and the
possible negative effects this may have on learning and on the teacher time required for
classroom organization activities. At present, however, the ratios of textbooks or other
instructional materials per-student, except at the extreme values, may be better indicators
of family income or governmental fiscal capacity for education than they are of potential
instructional effectiveness.

A final point that relates cost to effectiveness issues is the policy decision to change the
approved textbooks or other materials. If the officially approved textbooks are changed,
for example, then the result is to devalue all existing materials in the schools. This can be
an especially damaging decision where families have "invested" in textbooks under the ex-
pectation that the books will be available for reuse by the families' young.: children or
could be resold in the secondhand textbook market that often exists in even the smallest
villages. Regardless of whether the books are owned by families or by the school, the
decision to replace textbooks can have the effect of wasting an educational input. The
decision must be based on confidence that the advantages of the new textbooks, in terms
of additional effectiveness, will offset the transitional increased marginal cost of abandon-
ing the previous textbooks. The negative effects of a policy decisiot, to introduce new
educational materials can be minimized if a transition period is allowed. Given that
textbooks rarely have a usable life of more than three or four years in developing nations,
the concept of a transition period is not a difficult one to implement.

Subsumed within the instructional materials input category is the issue of curriculum. In
the past, curriculum quality issues (including national or local relevance) have been
ignored in most studies of educational effectiveness or efficiency. It is not that economists
are unappreciative of the potential role played by curriculum in determining both costs and
effectiveness; the problem is that no agreement appears to exist, even among curriculum

* Thobani (1984) suggests that the common convergence of inadequate government fiscal
resources and excess demand for certain educational services justifies consideration of
the wider use of "user-fees" for education. Klees (1984) objects to what he sees as
Thobani's limited analysis and suggests a wider "political economy" view. Both authors
stress equity outcomes as a critical consideration in user-fee effects on educational
efficiency.
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specialists, as to how to measure and value variation in curricula.* Until some consensus

of opinion evolves or is mandated, curriculum inputs willcontinue to be underemphasized
and will manifest themselves in studies of effectiveness and efficiency in terms of process

indicators rather than as input indicators. The sole exception to this will be where the
curriculum defines the quantity and nature of instructional materials to be used. In that case

the instructional material inputs discussed above are joint indicators of materials and

curriculum.

E. Administrative Capacity

The lack of attention paid in education production studies and analyses of effectiveness

and efficiency to the influence of administration is puzzling. The literature suggests an
increasing confidence that administrative capacity is a key variable, especially in determin-

ing performance of the best and worst schools (Paul, 1983; IEES 1984A,B,C, 1986A,B;
Glasman, 1984). However, as was the case with the curriculum variable, there is little

consensus as to how best to operationalize the concept of administrative capacity.

The most common measure used to indicate administrative competence is the educa-

tional attainment of the administrator. Sometimes this measure is refined to reflect specific

exposure of the administrator to training in management and planning skills. Also, as with

teacher input proxies, experience measures have been added in some specifications; this is
operationalized as age, years of employment, or years of administrative responsibility.
Conceptually, the experience factor should be at least as important as that of formal or
specialized training since on-the-job learning is such a criticaldeterminant of administrator

competency. This is even more the case indeveloping nations where administrators are less

likely to have substantial formal training in management science or decisionmaking.

In addition to the personal ability of the administrator, educational administrative
capacity includes the appropriateness of organizational structures, individual and group

attitudes toward hierarchical systems, the range ofavailable personnel incentives, and data

availability and utilization. Personal experience suggests that the ability of administrators

in many educational systems is less a problem than the inefficient bureaucratic structures
within which they work, the social and cultural constraints on hierarchical decisionmaking,

the limited incentives or sanctions that the administrators can apply to subordinates, and the
lack of appropriateness, quality, and timeliness of data upon which the administrators must

base decisions. Improved pre-service and in-service training for present or future admin-
istrators can be a positive influence (and thus of some value as a statistical measure) but the

improvement of educational efficiency will require an integrated approach to all of the

factors that ultimately determine administrative capacity.

This is a special case of a general point. Some measures may exist that are adaptable to

quantitative and statistical analysis of effectiveness and efficiency. However, these are

* However, an interesting example of the capacity of outcome-based instruction to
enhance learning is presented in Jones and Spady (1985).

39



Chapter 3

never the only important measures and, in cases like that of administrative capacity, the
quantitative or statistical measures may not even be the most important..

The following section on process variables will include some additional indicators of
administrative behavior that probably are better proxies of the capacity of the school or
system administrator than the input measures of formal or specialized training and
experience. However, the input measures mentioned here are of some value and have the
major redeeming quality of being readily available as part of most educational statistical
systems.

F. Summary of Input Measures

This section on inputs has emphasized those measures that represent the availability of
resources to the classroom, school, and system. A measure of potential versus actual use
is inherently inferior in measuring effectiveness although it may be an acceptable proxy
measure of costs. With certain exceptions resource costs in education are determined by
whether an item is made available not whether it is used. The important exception to this
are certain materials or equipment which will not deteriorate as rapidly if not used.
However, given maintenance conditions in the majority of educational institutions, even
equipment will not be fully preserved simply by postponing its use. Also, the financial cost
of supply is immediate and the postponement of use may only reduce the present value of
the beneficial effects that eventually are realized (by shifting the incidence of benefits to
a more distant time).

While the input measures are inferior to process measures they can prove to be cost-
effective as data. The next section will indicate that the superior insight gained from the
use of process variables often is purchased at a higher price interms of time and labor costs.
If one adds to this the additional limitation that process measures collected through
observational methods involve an inherent loss of generalizability, the conceptual advan-
tages of process variables may not always justify their additional cost.

The point is that the modesty, and at times skepticism, directed toward the use of input
measures is not always justified. Input measures are more readily available and often
controlled more directly by the educational authority. While one may prefer to affect
classroom or school behaviors and attitudes directly, one normally can only change those
input characteristics of the participants that one believes are correlated with the desired
behaviors and attitudes. Thus, effectiveness or efficiency enhancement activities must be
understood as part of a process wherein the planner or administrator attempts to maximize
the probability of increased effectiveness or efficiency based on: (1) the available
information on inputs and their determinacy for process effects; (2) the probable relation-
ship of process variables to desired outputs and outcomes; and (3) the probable costs of
reforms relative to the expected availability of resources. In this situation certainty is
impossible and a normal bureaucratic response to uncertainty is inaction.
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The educational system's senior officials can combat this administrative inertia only by

creating a management system that encourages responsible experimentation. As more is

learned about process phenomena, educational outputs, and social outcomes, the results of

basing educational decisions on available input measures will be improved. The skepti-

cism toward the use of input measures in determining educational policy and practice is

justified only when such measures are used in isolationfrom the more immediate processes

and effects of education.

II. PROCESS INDICATORS

The analysis of educational process is a study of the interaction that takes place among

inputs under different forms of classroom technologies (instructional systems). Because

interaction among inputs rather than the action of individual inputs is the focus, the
discussion of process indicators cannot follow the sameoutline used for discussing inputs.

Rather, the discussion presented here will emphasize three aspects of analyzing the
educational process: (1) the analysis of administrative behavior; (2) the analysis of teacher

behavior (with an emphasis on patterns of time allocation); and (3) the study of specific

student behaviors related to time on task and observable utilization of school-provided

resources.

It should be made clear immediately that process variables are the least suited to survey

analysis and, to be measured properly, normally require observational data collection.

Thus, the analyst must be prepared to justify the decision to study process issues rather than

simply the common variation of input and output indicators measured at a higher level of

aggregation. Theisen, et. al. (1983) note that (p. 67-68):

...national studies are beset by a host of linguistic, logistical, and methodological
problems....The time is ripe to move from aggregate, descriptive studies of
determinants...to those that will be of use in vitalizing efforts to improve

educational outcomes.

In the following discussion, an attempt is made to indicate the advantages of studying

process variables.

A. Administrative Behavior

Given the availability of administrative input data in the form of educational attainment

levels and years of experience, the first type of process data that might be collected relates

to incidence and form of administrative monitoring. One example would be the frequency,

length, and purpose of visits by school inspectors or advisors. It is recognized that the role

of school inspectors varies greatly within and among developing nations and that the

appropriateness of inspector training to their level of responsibilities is a point of
controversy. However, if the purpose of visits (whether to police or to advise, whether

aimed to monitor school administration or classroom instruction) is known, as well as the
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frequency and length of visit, then it is easier to interpret this data in terms of normal
production relationships.

Without the knowledge of purpose, one can generate some anomalous statistical rela-
tionships. For example, if visits by school inspectors primarily are in response to admin-
istrative or instructional problems, one will find a negative correlation between the admin-
istrative indicator and school performance in the short run. This is a situation analogous
to what one finds in the field of health; if medical personnel visit only when disease or injury
exists then the fact of their visit is an indicator of a problem. However, if medical personnel
visit primarily to promote improved health and safety, one would expect, over time, a
positive correlation between frequency and length of visits and the resultant quality of
health.

Similarly for the school, if visits of supervisors primarily are related to improving school
administration and classroom instruction, then, over time, a positive relationship with
school achievement measures should occur. If a positive relationship does not occur, one
is forced to question the value of the inspectorate program. Either the supportive functions
of the inspectors are not properly designed or the inspectors themselves are not adequately
trained or motivated.

The example of the inspectorate is an excellent one to indicate the relative value of
proccss versus input indicators. If one used only input measures for the valuation of the
inspectorate role (e.g., number of inspectors, level of training, length of experience,
inspectors per school or per class, inspector salaries or total inspectorate costs), one could
be seriously misled about the actual role of the inspectorate. A common phenomenon in
the poorest nations is that while an inspectorate exists it isconstrained from fulfilling its re-
sponsibilities by the shortage of funds for transport and per-diem costs. Thus, some
inspectors do not inspect any schools and most inspectors find it exceedingly difficult to
visit the more isolated schools (the very locations most in need of external administrative
and instructional support). Even in the more advantaged nations, transport limitations can
act as a serious constraint on transforming this potential resource into an input that directly
affects school performance.

A second set of administrator process indicators would be those that measure the school
administrator's interaction with teachers and pupils. Again, data on frequency and length
of interaction will be useless without knowledge ofpurpose. Just as with external visits
from inspectors, the internal visits by school administrators can be either to respond to
existing problems or to prevent future problems. All school administrators undoubtedly
will have some interaction of the first kind; the data question is the relative incidence of
visits that involve "policing" teacher and pupil behavior versus those that involve support
of classroom management, instruction, and individual and group learning.

The final major area of administrative behavior, and one that commonly is ignored by
both survey and observational research, is the interaction with parents and cemmunities.
Contacts with parents have three important aspects: to encourage parental support of
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educational activities of the family's children; to promote parental and community

involvement in the education process itself; and to interact with thecommunity concerning

problems of school discipline and poor student performance. The first purpose is achieved

through administrator meetings with individual parents and parent groups during which the

purpose of education is explained as are the school's expectations of the students. While

largely a proselytizing activity, this is a legitimate administrative function and, in situations

where many parents do not have educational experience themselves, a crucial one.

The promotion of parental and community involvement has three desired outcomes: (1)

utilization of home resources in the education process; (2) involvement of community

members in instructional and instructional support roles; and (3) participation of parents

and community in providing financial support for the school. The ability of home resources

to be supportive of school instruction obviously is limited by the educational level of

parents, especially that of the mother who is likely to play the central role in assisting

children with school work at home and in affecting theirattitudes toward schooling. Some

school policiessuch as use of a language of instructiondifferent from that of the parents

or of curricular modifications such as modern mathematics (emphasizing number theory)

or modern science (such as the Nuffield science program)can actually reduce theability

of parents or community members to assist student learning. In contrast, a special

advantage of concurrent adult education in literacy and numeracy is that it has the ability

to promote adult support and empathy for the learning processesof children.

The use of community resources in direct instruction in the classroom similarly is

constrained by the education level and skills of the community members; unfortunately,

such use also is constrained by conservative attitudes on the part of administrators and

teachers who are reluctant to encourage "external" involvement in their activities. The

community participation can be especially meaningful in providing craft skill training

beyond the areas of competency possessed by the teachers and in assisting teachers or

substituting for them during periods of absence.

Finally, the administrator's purposein encouraging parental and community support can

be designed to provide enrichment funds as a supplement to government funding or, in

private education, can be required to assure the very existence of the school. The payment

of special school fees for laboratory expenses and of textbook charges may be essential if

all children are to have access to more equal educational resources in the classroom.

Motivating parents to pay these amounts can be difficult in economically disadvantaged

communities but the failure to do so can lead to poorer achievement relative to more

advantaged communities and can accent the internal variation within the school between

those who do buy these materials and those who do not.

The effective school administrator must deal with parents or community leaders con-

cerning problems of school discipline or poor student performance. The enforcement of

school rules and procedures can rarely be successful without parent and community support

and this support relationship can be affected by the social and political roles the school oc-

casionally is forced to assume (Sal ifu, 1985). The need to deal with complaints from
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families concerning student academic problems is another difficult task for the administra-tor. However, even these potentially negativecontacts can have positive long term benefitsif the initial relationship established with the home and community is used as a foundationfor promoting the more positive interactions discussed above.

Usually the measurement of these administrative indicators will relate to the behaviors(frequency of contact,nature of meetings) of administrators rather than the success of thebehavior. Where possible, measures of parent and community
participation should becollected directly. Theascription of these behaviors to the actions of theadministrator mustbe done in the understanding that some community or parental involvement may be self-generated rather than responses to administrator initiatives and that the teachers play acrucial complementary and intermediate role to that of the school administrator inestablishing positive relationships with parents and the larger community. While in actualpractice it is impossible to determine statistically the degree of community initiative or toseparate the direct effect ofadministrators from theireffect through the encouragement ofcertain forms of teacher behavior, the need to include process measures for administrativeinputs should berecogn ized. Many statistical studiesof the educational process could leaveone wondering why there are administrators at all rather than contributing to one's under-standing of what administrators can do to promote educational objectives.

B. Teacher Time Allocations

The allocation of teacher time in education may be viewed as divisible into three broadcategories of activities: (1) administrative tasks; (2) instructional tasks; and (3) monitoringand evaluation tasks. Themeasurement of the time distribution among these three activitycategories provides a useful indicator of the teacher role in the educational process.

The administrative tasksof the teacher include contacts with parents and thecommunity(as described above for administrators), classroom organization and record-keeping, andthe maintenance of student discipline. * The monitoring and evaluation tasks includedesign and conduct ofexaminations and tests, grading, and decisions on student remedia-tion and progression based on the evaluation procedures. Of course, the most complexteacher task, and the one to which the greatest proportion of time should be allocated, isinstructional responsibility.

* In support of the importance of the teacher's administrative role, Brown and Saks (1980)note that: "Time is the most important scarce commodity that gets allocated in schools.It is clear to us that...the teacher needs to be a good manager as well as an expositor."
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The time allocation pattern of the teacher's instructional activity may be depicted as a

three by four matrix as indicated in Table Two. * The horizontal categories relate to the

form of instructional group with which the teacher worksfull class, sub-group, or

individual. The vertical categoriesrelate to the individual parts of the instructional task

preparation, direct instruction, review, and remediation (evaluation has been included as

a separate task, as noted above). Table Two includes a hypothetical distribution of teacher

time; the distribution is similar to what one might find in a traditional classroom setting.

Study of such time distribution data can reveal a great dealabout the nature of the classroom

process. In this case, it is obvious that the teacher depends on full class lectures for the

majority of direct instruction (with a comparable distribution of preparation time) but uses

individual student contact as the major form of remediation. Review work is one-third

(20% versus 60%) as much time as direct instruction and is again dominated by the full class

lecture approach.

TABLE TWO

HYPOTHETICAL MATRIX OF TEACHER TIME ALLOCATION

ACTIVITY
GROUP PREPARATION INSTRUCTION REVIEW REMEDIATION TOTAL

FULL CLASS 6% 40% 15% 4% 65%

SUB-GROUPS 2% 10% 2% I% 15%

INDIVIDUAL 2% 10% 3% 5% 20%

TOTAL 10% 60% 20% 10% 100%

It must be remembered that the percentages used in the table refer only to time spent on

the instructional task. If the teacher normally spends 15% of the school day on administra-

tion and 10% on monitoring and evaluation, then the remaining 75% is available for the

instructional tasks depicted in Table Two. To find the actual percentage of total teacher

time spent on a task one can multiply the percentages in the table by the 75% of time the

table represents of all activities. For example, full class remediation takes 4% of

instructional time and 3% of all time (75% times 4%).

The division of categories in a time allocation matrix are not fixed but should follow

some rational model of how the teacher will actually perform. The use of educational

materials in preparation, instruction, review, and remediation could be indicated by adding

* Actual time allocation studies will vary depending upon the research issues emphasized,

the resources available to the researcher, and the researcher's conceptualization of the

classroom environment.
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a third dimension (vector) to the matrix. For example, materials use could be categorizedas reference books, textbooks, maps and charts, other materials, and no materials. Then thetime allocation for each cell in Table Two would be further distributed across the fivematerials-use categories.

Time allocation datacan be collected by survey but the results are notoriously unreliabledue to the tendency of teachers or administrators to remember or reconstruct reality in linewith desirable patterns ofbehavior. Observation is far superior although the observer mustbe relatively well trained if reliable results are to be produced.

A valuable purpose of the time use indicators is not to identify effectiveness, per se, butto raise questions with the teacheror others about why certain time allocations exist and therationale for them. A second use of time allocation measures is to judge the implicittechnology used in the classroom. Even though a teacher may be provided with materialsand equipment that are designed to promote a student- or materials-centered instructionalapproach, a time-allocation analysis may reveal that the teacher, through his or her ownbehavior, has maintained a teacher-centered operation that violates the conditions of thenew instructional alternatives. In evaluation of pilot and experimental educational ap-proaches, it is possible to conclude that a new approach has failed to improve studentperformance when, in fact, closer study of teacher behavior might reveal that the newapproach was never implemented or at least not implemented in the form the instructionaldesigners had planned.*

Time allocation measures may be criticized because they are not directly interpretableas positive or negative in terms of educational effectiveness or efficiency. However, theydo provide a basis for making sounder inferences about the use of the teacher resource andthe nature of resource interaction within the classroom.

C. Student Time Allocations

Process measurement of student behavior follows much the same pattern as for teacherbehavior. Survey approaches, depending on either teacher or student reconstruction of timeallocations, are acceptable but generally considered inferior to the measurement byobservational techniques. The measurement of individual student behavior is subject to awide variety of structures; Table Three is one alternative and includes a hypothetical set oftime allocation data.

For this hypothetical analysis of student time allocation two dimensions of studentinstructional behavior arc selected. The first is the form of student interaction with theteacher and other students; the categories are (1) full class interaction (with teacher inlecture/discussion format), (2) small group with teacher present, (3) small group without

* This is an example ofwhat Dobson and Cook (1980) refer to as Type IIIevaluation error;namely, the evaluation of a program or treatment that, in reality, has not occurred.
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teacher present, (4) individual tutorial with teacher, and (5) working alone. The second
dimension of behavior is the form of materials used; here the categories are (1) no materials,
(2) textbooks, (3) instructional support materials, and (4) audio-visual equipment.

In the example given, fully one-half of the student's time is spent in listening to lecture/
discussion presentations without the use of any instructional materials. The next two
largest categories of tinv.., are textbook use in a full class setting and textbook use alone by
the student. In this example, support materials are relatively heavily used while audio/
visual equipment is rarely used and only in the full class setting.

Again, time allocation data on students are not direct indicators of effectiveness or
efficiency but do provide more informed judgments to be made about whether the
instructional process is using resources properly and what the probable effects of instruc-
tion will be. This data, unlike most other measurements, can lend itself to the discussion
of possible attitudinal and behavioral effects of instruction. Because each form of
interaction elicits different patterns of student behavior, it is possible to suggest different
probabilities for such traits as independence, leadership, or cooperation based on student
time allocation data (this is especially true when the data is generated using observational
techniques).

TABLE THREE

HYPOTHETICAL MATRIX OF STUDENT TIME ALLOCATION

FORM OF
MATERIALS USE/
STUDENT INTERACTION

NO MA-
TERIALS

TEXT-
BOOKS

SUPPORT
MATERIALS

AN
EQUIP. TOTAL

FULL CLASS 50% 10% 8% 2% 70%

SMALL GROUP
WITH TEACHER 2% 2% 1% 0% 5%

SMALL GROUP
WITHOUT TEACHER 1% 6% 3% 0% 10%

TUTORIAL 0% 0% 0% 0% 0%

ALONE 0% 10% 5% 0% 15%

TOTAL 53% 28% 17% 2% 100%
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In designing the measurement of student behavior one can add new dimensions (empha-
sizing facility use, active ye. sus passive student behavior, or varying subject matter
emphasis, for example) or define new categories for the dimensions given (one may have
a category for mixed-materials _Ise since, for example, a textbook could be used in
conjunction with other materials or with audio-visual equipment). These decisions are of
less immediate concern than the recognition by analysts that the time- use and other
behavioral data on students are a legitimate means of assessing quality and probable
effectiveness or efficiency.

The data presented in Table Three represent only the time on-task. Any time allocation
study would also have a separate classification for time off-task (either as a single category
or as a behavioral dimension with a set of separate sub-categories of its own). However,
the off-task time normally would not be included in the time allocation matrix since it
would not cross- tabulate with the other dimensions (such as materials use). If 25% of the
student's time is off-task, then the percentages presented in Table Three are percentages of
the 75% of time on-task. For example, the 8% of time spent in full class use of support
materials would equal 6% of the total student time (75% of 8%).

There are special applications of the studentand the teachertime use data to analysis
of equity effects. By analyzing student interaction with resources by student category
(gender, ethnicity, social class) within a single classroom or school., one can develop a
much more reliable indicator of probable inequality in achievement, attitudes, and
behavior. It is interesting to observe whether students with existing learning disadvantages
receive more or less attention from teachers and whether they are subject to a difference in
the form and amount of tutorial or small group assistance. Educational input data that
exclude these issues of process may indicate that disadvantaged students have potential
access to equivalent teachers and other resources. Process measures of the same students,
however, could indicate that the disadvantaged students receive substantially less direct
access to teacher time, material resources, and peer support. Thus, different measures of
the same classroom can result in indicators of effectiveness and efficiency that are
interpretable in diametrically opposite ways.

Student behavior data, of the type discussed here, can be of value when used independ-
ently but is of greatest use when combined with other process data on administrators and
teachers. Collectively, the behavioral data can give a more complete explanation of how
all of the resources of the classroom and school interact to produce educational effects. The
relevance of this to educational planning and management is three-fold.

First, to the extent that administrator and teacher behaviors can be correlated with
administrator and teacher characteristics, there will be a greater ability to interpret the
effectiveness of education in those cases where only input data are available. The
information linking characteristics to behaviors can serve as a basis for teacher/administra-
tor selection criteria as well as helping to design teacher/administrator training programs.
Second, the knowledge of effective behaviors can allow the curriculum for training
programs to he further refined so as to develop the desired behavioral patterns and to allow
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selection of training candidates on the basis of conducive attitudes and behaviors. Third,
this same information would give school administrators a better foundation for monitoring
and evaluation of teachers and a basis for encouraging modification in observed teacher
behaviors.

At present, these contributions to the management and planning of education are unre-
alized. Until a strong research commitment to process analysis is made the contribution
never will be realized. One must overcome concerns as to subjectivity, immediacy, and
generalizeability and convince the educational system's leaders that ignorance of educa-
tional process is a major source of systemic inefficiency and a major barrier to effective
educational reform.

Such work is an ideal activity for donor support since it is experimental but does allow
for the production of generalizable techniques (and possibly generalizable findings). Such
work requires a commitment of substantial time as well as resources. However, it would
engender a valuable discussion of what is wanted from the educational process and what
can and cannot be modified in the classroom environment. Because of collection costs,
process data may never be as cost-effective in facilitating educational decisionmaking as
are input data; however, they can be more cost-effective in promoting correct decision-
making.

r
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CHAPTER FOUR

INDICATORS OF EFFECTIVENESS IN EDUCATIONAL PRODUCTION:
OUTPUTS AND OUTCOMES

In this chapter the discussion of educational effectiveness indicators will proceed to ti- ;..
two most commonly used categories of measures, educational outputs and educational out-
comes. As with the earlier discussion of inputs and process indicators, the focus of the
discussion will be on the value of the indicators in increasing the understanding of
educational production relationships and of assessing educational effectiveness.

I. OUTPUT INDICATORS

To many persons, the use of input or process data to measure educational effectiveness
is anti-intuitive. To them, effectiveness can only be indicated by what the school produces.
In this section, educational outputs (the immediate effects of the educational activity) will
be reviewed in four categories: (1) attainment effects, (2) achievement effects; (3)
attitudinal/behavioral effects; and (4) equity effects. While this categorization does not
exhaust all possible educational outputs it does encompass the large majority of those
measures that commonly are used as indicators of classroom, school, or system effective-
ness.

A. Attainment Effects

The simplest measures of attainment effects are those provided by educational enroll-
ment statistics. From these statistics one can compare over time the number of students by
grade or level of education, by program type (e.g., academic versus vocational, secular
versus religious), by control (private versus government), and by subject specializations
(these normally are used only in secondary and post-secondary institutions). These
statistics may be used for comparisons over time at the system, school, and classroom level
or for comparison among schools and classrooms either within or among the program,
control, and specialization types.

Normally, increased attainment is considered a positive indicator of effectiveness since
a desired output of education is more graduates. Educational attrition and repetition, on the
other hand, reduce or slow attainment and, therefore, are considered negative indicators.
It is useful, however, to note that high attainment rates can be achieved by lowering
attainment standards. Conversely, high standards for attainment can result in higher levels
of attrition or repetition. These points are made to indicate that attainment data, without
complementary data an achievement, are inherently inadequate measures of educational
effectiveness. (Sec Haddad, 1979, for a discussion of the educational and economic
implications of promotion and retention policies).
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Rates of educational progression, repetition, and attrition can be calculated either from
a cross-sectional or cohort format. Table Four presents a set of cohort data for the Yemen
Arab Republic (YAR) for 1976/77 to 1982/83. The data on number of schools and number
of classrooms indicate how rapidly the YAR's educational system expanded over that time
period. The cross-sectional (single year) data for 1982/83 could be used to indicate the
relative size of different grade levels as a percent of the previous grade, as given below:

Primary School Enrollments: 1982/83

Grade Two as percent of Grade One = 81.12%
Grade Three as percent of Grade Two = 79.91%
Grade Four as percent of Grade Three = 68.54%
Grade Five as percent of Grade Four = 63.98%
Grade Six as percent of Grade Five = 68.22%

One also can attempt to approximate growth of the Grade One class by calculating Grade
One enrollment in 1982/83 as a percent of Grade One enrollment in 1981/82. However, in
the YAR this percentage (97.49%) is less that 100% because of the atypical decline in
Grade One enrollments between the two years. In the two previous years the ratio was sub-
stantially in excess of 100%; 113.91% in 1981/82 and 114.37% in 1980/81. This anomaly
is an indication of the problem of relying on cross-sectional data, even when comparative
cross-sectional data is available for more than one year.

The decline in Grade One enrollments in 1982/83 is explained by the phenomenon of
multiple age groups of students entering Grade One when new schools first open. When a
village that previously has not had a school first receives one, students older than the normal
Grade One student of age six or seven may enter Grade One. Thus, in subsequent years the
total enrollments in Grade One may fall even though the number of Grade One six- or
seven-year olds actually may increase.

An alternative to the cross-sectional student progression data presented earlier is
possible if one calculates progression as a percent of the previous grade in the previous
year. When one has successive year cross-sectional data of the type in Table Four this is
possible. The result of such calculations are indicated as follows:

Grade Two (1982/83) as % of Grade One (1981/82) = 79.08%
Grade Three (1982/83) as % of Grade Two (1981/82) = 88.90%
Grade Four (1982/83) as % of Grade Three (1981/82) = 90.01%
Grade Five (1982/83) as % of Grade Four (1981/82) = 86.52%
Grade Six (1982/83) as % of Grade Five (1981/82) = 91.63%
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TABLE FOUR

YEMEN ARAB REPUBLIC PRIMARY SCHOOL ENROLLMENTS BY GRADE

GRADE LEVEL

YEAR ONE TWO THREE FOUR FIVE SIX
TOTAL

ENROLL-
MENTS

1976/77 86,463 47,971 35,292 23,426 15,235 11,772 220,159

1977/78 91,804 57,784 41,729 28,081 18,184 13,704 251,286

1978/79 97,288 58,847 40,837 25,596 16,014 13,385 251,967

1979/80 140,215 70,491 49,640 33,279 25,138 16,486 335,249

1980/81 160,361 96,381 65,232 43,796 27,640 20,863 414,273

1981/82 182,666 129,845 87,887 58,499 37,682 26,417 522,996

1982/83 178,075 144,455 115,428 79,112 50,613 34,529 609,212

SOURCE: IEES Projer., Yemen Arab Republic Education and Human Resources
Sector Assessment, 1986.

Normally, in an expanding educational system, the progression rates will be higher for
a comparative cross-section than for a one-year cross-section. This is because the previous
year's enrollments at each lower grade level will be smaller than the current year's. Again,
the Grade One to Grade Two progression rate is an exception in the YAR example because
of the anomaly of the 1982/83 Grade One enrollment decline.

Even this refined calculation of progression excludes an important factor. While it is
obvious that most of this year's enrollment in a given grade should have originated in the
previous year's prior grade level, the existence and effect of grade repetition cannot be
determined from cross-sectional data. For example, in the YAR data, a probable
explanation of the higher progression rate at the Grade Six level is not just that more Grade
Five students progress to Grade Six but that Grade Six students are more likely to repeat
than are students at other grades. Thus, the progression rate, as it normally is calculated
based on aggregate data, compounds progression effects with repetition effects. Repetition
levels tend to be highest in the earliest grades (where the requirement to learn a new lan-
guage or basic skills may hold students back), where national tests are administered, or
where purposeful bottlenecks appear in the system. The last two locations are often the
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same and frequently coincide with the administrative division of schoolingthat is,
between primary and secondary, between junior secondary and senior secondary, and
between secondary and higher education, for example.

It is important in studies of progression rates to distinguish whether the rate is calculated
based upon graduation (leaving one grade level) or further attainment (entering the next
grade level). In the YAR, for example, the calculation of primary school progression rates
can use graduation from Grade Six or successful access to Grade Seven as the final standard
of progression. For 1982/83, the number of Grade Seven students was equal to 77.0 percent
of the Grade Six graduates the prior year. Thus, if one had calculated overall progression
from Grade One in 1976/77 to Grade Six in 1981/82, the rate would have been 24.3 percent
(21,045 graduates versus 86,463 Grade One students six years before). If Grade Seven
admissions are used to measure overall progression for primary education, the progression
rates would have been 23.5 percent (20,332 enrollees in Grade Seven in 1982/83 compared
to the 86,463 Grade One students in 1976/77). Both progression rates have analytical value
(although one based on graduation rate normally is preferred in measuring educational
effectiveness), but one must be clear concerning the basis of rate before using it for policy
analysis purposes.

Some of the problems with repetition will reappear in the calculation of overall progres-
sion rates. In the above examples, the number of graduatesexam passersmay include
students who began in an earlier Grade One cohort than 1976/77. Also, the Grade Seven
enrollment in 1982/83 may include students who are repeating Grade Seven and even some
who delayed transition from Grade Six to Grade Seven for one or more years. The analyst
must be able to approximate the reality behind these numbers or the calculated progression
rates are only a mathematical and not a statistical exercise. Any two sets of numbers can
be used to create fractions, percentages, and even correlations. The difference between
mathematical methods and statistical methodology is that the latter requires that the sets of
numbers be related to conceptually generated variables and that the numbers represent
adequaVmeasurements of the underlying concepts. Since many educational decision-
makers have neither the time nor, in some cases, the training to make methodological
assessments, the analyst bears a special responsibility for methodological propriety.

The use of tracer studies of specific student cohorts can be used to supplement the
information gained from more aggregate enrollment data. In Table Five, the results of the
special cohort tracer survey conducted by the YAR's Educational Development Research
Center (EDRC) are compared with the inter-grade progression rates generated earlier from
the single-year cross section and the two-year cohort comparisons. While one normally
might assume that the implicit errors in the cross-sectional method would render that
estimate least useful and that the long-term cohort approach used by the EDRC is the most
sophisticated approach, the results in Table Five indicate that these two rates are more
similar to one another than either is to the two-year cohort rate. As noted earlier, one can
be sure, in an expanding educational system, that the cross-sectional approach will
underestimate actual progression levels. This is indicated in the table in that the cross-
section rates are the lowest of the three sets given.
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But how can one explain the great difference between the two-year cohort data and that

derived from the ERDC tracer study? Three probable explanations exist. First, the degree
of enrollment over-reporting in the normal enrollment census may haveincreased (or the
degree of under-reporting may have decreased) in recent years with the result that data from

the two most recent years would be relatively biased upward. Second, the exclusion of
repetition effects from the tracer study's calculation of progression inevitably lowered the

progression rate. And third, it is quite probable that current progression rates arehigher in
the early grades than was the case when the early years of the tracer study were being

conducted. In addition to the many expected reasons why progression rates might increase

over time, the Y AR system was reducing its formerly large number of incomplete (less than
six grade levels) schools during this time period. As schools added higher grade levels,
progression rates increased because children could continue their primary education in

their own community.

TABLE FIVE

COMPARISON OF PROGRESSION RATES
CALCULATED BY ALTERNATIVE METHODS

TWO YEAR
ONE YEAR INTER-GRADE SIX YEAR COHORT

GRADE LEVEL CROSS-SECTION COHORTS PROGRESSION REPETITION

GRADE ONE % % % 8.2%

GRADE TWO 81.1% 79.1% 71.0% 6.1%

GRADE THREE 79.9% 88.9% 74.7% 12.0%

GRADE FOUR 68.5% 90.0% 72.3% 7.4%

GRADE FIVE 64.0% 86.5% 77.4% 4.0%

GRADE SIX 68.2% 91.6% 81.3% 5.4%

GRADE ONE TO
GRADE SIX 19.4% 50.1% 24.1% %
SOURCE: TEES Project, Yemen Arab Republic Education and Human Resource Sector

Assessment, 1986.
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This discussion indicates the need to understand the nature of the data with which one
is working. A major use of progression rates as indicators of effectiveness might be to
compare rates among schools, regions, types of control, gender of students, or some other
characteristic. Proper policy interpretations of these comparisons can only be made if one
knows the context of school operations in the various types of schools being compared.

Psacharopoulos and Nguyen (1987) present an example of another measure of attain-
ment effectiveness: the age-efficiency indicator. The indicator illustrates the extent to
which the actual age distribution differs from the official norm. For example, if the
"official" age for primary school enrollments is from 6 to 12, a "gross enrollment ratio" can
be calculated as follows:

Gross enrollment ratio =
Enrollment at ages 5-17

Population at ages 6-12

This can then be compared with a "net enrollment ratio" that is derived in similar fashion:

Enrollment at ages 6-12
Net enrollment ratio =

Population at ages 6-12

The age-efficiency indicator is derived from the ratio of thenet enrollment ratio to the
gross enrollment ratio. Because the population term cancels out, the age-efficiency
indicator is equal to the ratio of age 6 to 12 enrollments to age 5-17 enrollments. The
assumption is that a system is more "efficient" when there are fewer students outside the
normal age for a level of schooling. This indicator, like many other enrollment/population
ratios that may be calculated, is useful only as long as cne is cognizant of the role of the
educational system. If remediation is a primary responsib:lity for the system or some subset
of institutions, then the age-efficiency indicator could lx lower in value and still indicate
that the system or institutions were operating efficiently.

All of the attainment measures presented here are potentially appropriate indicators of
educational effectiveness. When these attainment measures are combined with other
measures, such as those of achievement and equity, an even better educational effective-
ness indicator can be produced. And when these effectiveness indicatorsare combined with
cost data (generated by the interaction of inputs and process variables) one finally can
establish an indicator of educational efficiency.

B. Achievement Effects

Achievement effects arc perhaps the most commonly used ofoutput measures. Test
scores, either the absolute level or pre-test/post-test differences, are the most commonly
used measures of achievement effects. However, the common use of testing, and its ready
acceptance by educational decisionmakers, disguises a rather heatedcontroversy among
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educators and analysts concerning the psychometric properties of individual tests, the tests'
relevance to desired educational outputs, and the definition of educational achievement as
measured student change in terms of test results.

The accepted credibility of testing as a measurement device appears to depend on four
characteristics: (1) it is a seemingly objective measure; (2) test results lend themselves to
inter-student and inter-group comparisons; (3) testing has been a traditional characteristic
of educational systems and has been assumed to promote student discipline and effort; and

(4) standardized testing can promote a centralization of educational authority. In contrast,
the credibility of tests may be attacked on the basis of their validity and reliability relative
to the underlying characteristics that the tests attempt to measure.

In addition, Chapman and Windham (1986) point out nine generalizations that can be
made about the use of a test score as an appropriate indicator of educational achievement:

1. Testing is not evaluating;

2. Large scale standardized tests, the type most often used in developing countries,
do not tell one what students know;

3. Tests do not measure learning directly;

4. Test scores are not perfect measures of knowledge or achievement;

5. Often the domain of skills or knowledge that a test seeks to measure is poorly

understood;

6. There are insufficient psychometric or social bases for establishing standards of
test success or failure;

7. As measured by tests, achievement may not be the most important criteria by

which to judge an educational activity;

8. Program quality cannot be improved simply by raising test performance stan-
dards; and

9. Gain scores should never be used as a sole basis for program evaluation.

This general controversy over testing cannot be dealt with here; however, it is important
that a more general recognition of the controversy over testing be promoted and an
increased skepticism be encouraged toward the ready identification of test results with

educational achievement.

However, some agreed measure of achievement must be established. This can be a test

or the result of observational judgment (as it often is in the case of teacher assignment of
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student grades). However established, the achievementmeasure for a single individual or
group (and the group may vary in size from a number of students within a single class to
the group of students in a national or multi-national classification) can be interpreted in
effectiveness terms in six main ways:

1. Absolute level of achievement;

2. Average level or distribution of achievement;

3. Group achievement relative to larger group average or distribution;

4. "Mastery" level of achievement;

5. Achievement gain; and

6. Effect size.

The absolute level of achievement is normally represented by a test score or assigned
grade. If one understands the psychometric properties of the test or the mix of objective and
subjective criteria used in assigning a grade, these measures have some value for policy
interpretation. However, the absolute achievement measures rarely are used in policy
analysis since it is more common that decisionmakers are dealing with groups of students
and are more interested in achievement relative to other groups or relative to a different
time.

The average level or distribution of achievement provides more information than the
absolute levels in that one can now interpret individual level of achievement relative to a
group average or pattern of distribution. While group means are the most commonly used
measures of central tendency, in certain situations one may wish to use other measures such
as the group median or mode. Alternatively individual scores may be stated in terms of the
quartile, decile, or percentile in which they fall relative to the full distribution.

Similarly, the achievement of one group can be compared with that of a larger group.
The comparison can be one of central tendencies or distributions. The latter might take the
form of noting that 15 percent of one group scored above a certain level or grade while 25
percent of the second group scored above the same level or grade. Since equity output
concerns (discussed below) relate to distributional considerations, it is important that
achievement data be available in terms of measures of the distributionand not just measures
of central tendency.*

* Postlethwaite (1987) supports the use of distributional comparisons and comparisons
between parts of the distribution (e.g., quartile levels). As he notes (p. 157) "The
question is, which knowledge is useful and needed (even if it is sometimes not perceived
to be needed) ?"
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In all of the cases discussed here it is important to know whether the assignment of a
score or grade is norm-referenced or criterion-referenced. Norm-referenced achievement
measures simply state where an individual student's or group's achievement falls in the
overall distribution of those tested or graded. Thus, a score of 90% or grade of"A" is
interpretable only in a relative, not an absolute, manner. In fact, such scores are ordinal not
cardinal in interpretation since one cannot state that a score of 40 represents one-half the
level of learning indicated by a score of 80; neither can one assume that the achievement
difference between an A and B grade is equal to that between a B and C grade.

However, criterion-referenced scores (based on a criterion of skill or knowledge acqui-
sition) also have their interpretive limitations. In addition to the standard psychometric
problems of test design, Clark and Vogel (1985) have found that criterion- referenced tests
have emphasized immediate educational outputs (practical knowledge of simple facts or
routines) rather than the more generalized and desirable outputs (the learning of concepts
and principles). While such bias is not inherent in criterion referenced tests, efficiency
analysis requires knowledge of the type of test or grade criteria used and appreciation for

any significant measurement biases.

The fourth form in which achievement measures may be interpreted is in terms of a
"mastery" level. Here, the criterion-referenced test or grade is assigned a threshold value,
below which it is judged that achievement is irrelevant in terms of mastery of the underlying
criteriawhether they be conceptual or procedural (see, for example, Arlin, 1984, for a
discussion of mastery learning and its relation to time and equity issues). Some mastery
standards require that a score of 100 percent or grade of "A" be attained for mastery tobe
recognized. Other standards accept that mastery may be achieved at lower grades or scores
and that achievement beyond mastery is possible. To specialists in the field of mastery
learning these semantic distinctions are critical; to policy analysts it is necessary only to
understand the level established for mastery and to be willing to accept the rationale for it.

Mastery standards commonly are viewed as antithetical to norm-referencing. In fact,

mastery learning standards may be viewed as the sine qua non of the criterion-referenced
approach. Mastery tests are not only designed so that scores relate to underlying educa-
tional criteria but also require that any judgment of the scores is not itself left tothe norms

or subjectivity of the analyst.

The final two measures of achievement interpretation are achievement gain andeffect
size. Both measures are related to the economic concept of "value-added." Thus, unlike

the aforementioned measures of achievement, these measures imply attribution of the
change or difference in achievement to some other change. In the case ofachievement gain
for a person or group, the explicit change is one of time. However, implicitly, the pre-test
is prior to some educational event and the post-test is after It. The nature of the event can

be simply a passage of time but more commonly it relates to some form of instructional
intervention. For example, the intervention may be one year of schooling or the use of some
educational material or alternative technology for a fixed period of time. Regardless, as
suggested in item 9 of the list of generalizations about use of test scores to indicate
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educational effectiveness, one faces a major question when using achievement gain as a
measure of effectiveness: Namely, can one separate true achievement gains from
anomalies introduced by test imperfections?

The interpretive situation is improved when one is comparing gains in group means and
improved even more if one uses residualized gain measures (in which the gain is
residualized by regressing the pre-test on the post-test score), residualized true-score
estimates (a statistical attempt to separate true scores from error effects and assess change
only in the true scores), or an analysis of covariance (used when group not individual
student gains are the focus and one can avoid the confounding of results because. of non-
randoni constitution of the individual groups). Whatever approach is used, one sacrifices
precision of measurement for comprehension by decisionmakers whose statistical training
(and patience) may not be adequate to understand the modificationsor even to understand
why the modifications are made. Therefore it appears that, just as with testing generally,
the use of gain scores, even with the above limitations, will continue to be acceptable to all
but the most conservative methodologists.

Similar problems exist in the use of effect sizes. Normally, effect size is defined as the
difference between the average scores of an experimental and a control group, divided by
the standard deviation of the control group. Effect size is a critically important concept
since it often is the basis for deciding if a new instructional deviceor system deserves wider
dissemination.

In interpreting effect size measures as an indicator of effectiveness, three considerations
must be taken into account. First, are the only differences between the control and
experimental group those that arc explicitly designed as part of the experiment? The
influence of an experimental condition on performance regardless of the nature of the
experiment (Hawthorne effects) is a sufficiently pervasive phenomenon thatsome inherent
skepticism toward experimental successes is justified. Anything that changes the normal
routine and focuses special attention on teachers and students is likely to elicit improved
performance. The methodological question is whether similar effects could not be
achieved without the specific experimental intervention that is being tested.

Similarly, one must examine the control and experimentalgroups closely to see that the
teachers and students in one group are not significantly different from those in the other.
In large experiments this can be achieved by random assignment to the two groups; smaller
experiments will require stratification and matching of critical determinants such as those
discussed earlier under input and process measures (Kelly, 1983, 1984). Finally,one must
attempt to guarantee that the effect size measures will reflect experimental effects andnot
differences in the quantity or quality of resources (the "greenhouse" effect). Too often, the
"success" of experimental classroom approaches compared to traditional models is a result
of additional physical and human (especially supervisory) resources. In some poorer
nations, the evidence that radio or television instruction or programmed learning is superior
to traditional classroom results is hardly surprising if the traditional classroom lacks even
the minimum teacher and instructiopl ipaterial resources that the traditional approach
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presumes. Effect sizes generated from such flawed research has little value for policy
unless it can show that the increased cost of the experimental alternative is better invested
in the alternative than in improving the traditional classroom by investing theadditional

funds there.

The second area of consideration in interpreting effect sizes is the presumed linkage of
the test measure to the curriculum. The relationship of curriculum to testing is one that is
mediated by classroom resources and behavior as indicated below:

FORMAL
CURRICULUM
EXPECTATIONS

ACTUAL
CLASSROOM

PRACTICE

MEASURED
STUDENT
PERFORMANCE

L.
A

Measured student performance, the basis for calculating effect size, can be determined
by three major relationships: the relationship of curriculum expectations to classroom prac-
tice, the relationship of performance measurement to classroom practice, and the relation-
ship of performance measurement to curriculum expectations. The latter two relationships

are the alternative criteria for examination design. Should the basis for test construction be
the official curriculum expectations as stated in formal documents or the actual classroom
practice observed in schools? Variation in measured student performance can signal varied
classroom practice or can indicate a difference in determinacy in terms of the curriculum's
effect on classroom versus the test instrument.

That this is a real source of confusion is indicated by the example of the Improved
Efficiency of Learning (IEL) Project in Liberia. Early evaluation results, based on West
African Examination Council tests that claimed to be based on the national curriculum,
indicated no superior student performance in the IEL schools relative to traditional schools.

However, on examinations based on the IEL instructional program, the IEL schools did

significantly better than the traditional schools. The interpretation of these contradictory
results depends upon one's judgment as to the relative quality of the two curricula (the
official national I:urriculum and the implicit TEL curriculum) and the validity and reliability

of the two examinations.

Ideally, effect size should be a function only of differences in classroom practice as

indicated below: ACTUAL
CLASSROOM PRACTICE"-,

TRADITIONAL
CLASSROOM

FORMAL MEASURED

CURRICULUM STUDENT

EXPECTATIONS PERFORMANCE

;
ACTUAL

"/
CLASSROOM PRACTICE

EXPERIMENTAL
CLASSROOM
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If the examination designed to measure student performance is a valid and reliable
device in terms of its relationship to the curriculum, then the effect size differences are
meaningful; if it is not, then the analyst will have a difficult, if not impossible, task to
disentangle the various relationships among expectations, practices, and measurement.
Too often, examinations are designed to measure the curriculum that is implicit in the
experimental practices rather than that officially documented by the educational authority.
Where the official curriculum is not articulated with great specificity, then it can be
impossible to determine effect size in any meaningful manner. In the IEL example, the IEL
professional staff maintained that their examination (as well as their instructional system)
was more closely related to the national curriculum than was the examination administered
by the West African Examinations Council. Given the state of development of the Liberia
curriculum at that time, the IEL assertion could not be readily rejected.

Thus it may be seen that the calculation of effect size differencesare only the beginning,
not the concluding, step in the analysis of alternative classroom systems. As with the
measurement of student achievement generally, effect size analysis is subject to a
significant degree of debate and subjective judgment. As was noted in the introduction,
effectiveness and efficiency analysis do not remove the need to make policy choices but
they do have the potential to improve the basis upon which those choices are made. The
degree to which this potential is realized will depend upon the care and sophistication with
which such data as achievement measures are generated and analyzed.

C. Attitudinal/Behavioral Effects

Output measures of educational effectiveness are dominated by the focus on the
attainment and achievement issues discussed above. However, in many ways the public
perception of education and the justification for governmentor community involvement in
its regulation or financing are likely to relate as much to schooling's effects on student
attitudes and behavior as it does to the more easily quantified measures of attainment and
achievement.

It is interesting to note that in the classroom assignment of grades to students, teachers
in many educational systems are asked to consider student classroom behavior as a factor.
Some classroom grading systems even include special categories for such items as
motivation, behavior, discipline, effort, and citizenship. These same concepts are rarely
translated into standardized measures used at a level of aggregation above that of the
school. Among the reasons for this the most important appear to be uncertainly over the
nature of the desired attitudes and behaviors, controversy over the ability to measure these
characteristics accurately, and confusion over how the classroom process relates to the
development of the desired characteristics.

The mix of desired characteristics can be expected to vary from nation to nation. The
relative emphasis on independent performance versus group relationships, on competition
versus cooperation, on religious faith versus tolerance of other beliefs, and on traditional
versus modern values will depend both on the personal values of the nation's political
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leadership (operating within constitutional limits where they exist and are operable) and
these individuals' attitudes toward the propriety of using schools as a means ofdisseminat-
ing their own views. Almost all nations will use education to promote national pride but
in some this will be extended to the point of promoting support for the ruling party or even
of a single individual or family. The degree of controversy this promotes will depend upon
the homogeneity of political views within the nation. Similarly, some nations have
designed their education system specifically to promote the nationally-supported religion
(or a form of secularism in those nations where religion is discouraged) while othernations

use education to encourage diversity, understanding, and tolerance. It should be recog-
nized that attitudes toward religion are rarely a democratically-determined phenomenon;
the insistence on religious unity is sometimes most extreme in those nations where multiple

religious beliefs are most competitive.

Given that some agreement concerning desired attitudes and behaviors can beproduced

or imposed, one then must resolve the controversy over measurement. Problems of validity
and reliability are even greater in this case than in the measurement of achievement gains.
As with the measurement of teacher attitudes, one must be concerned whether responses
provided on survey instruments are either accurate or truthful given the tendency for

respondents to be able to determine the socially preferred answer. Observationof behavior

is time and labor intensive and still can be an imprecise means of imputing the anderlyir g
attitudes or of predicting future behavior of students once they leave the restraints of the

school environment.

A special area of attitudinal research has evolved from Inkeles' (1969) early work on
"modernity." Studies of modernity attempt to relate educational attainment or parti. ipa

tion to a set of attitudes that are stipulated to be more modern. Unfortunately, most studies
of modernity appear more accurately to be studies of Westernization. In any case, the types

of modern attitudes normally included in such studies are skepticism toward iradition,

belief in science, and knowledge of the outside world.

Table Six depicts a questionnaire used in a World Bank study of education in Tanzania.
While some of the questions might appear clearly related to modern attitudes, sonic relate

to values about which even "modern" individuals could disagree. Because of doubt
concerning causality, there is a stronger justification for using such modernity measures as
student inputs (determinants of student process or performance) rather than as educational
outputs. As inputs, one also does not have to be as concerned with the issue of the F

desirability of the set of attitudes and can concentrate on whether the particular attitudes

specified are identifiable and are positively or negatively correlated with desired patterns

of classroom behavior or performance.

Overall, a contradiction exists between the possible importance of attitudinal and behav-

ioral inputs of education and the serious difficulties of specifying, operationalizins, and
measuring these outputs. The contradiction that exists relative to these outputs,however,

is only another special case of the general situation for effectiveness analysis. Often, th

more important and appropriate a concept or variable is, the more difficult it may be

I
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to specify, the greater the costs or barriers to operationalization, and the more substantial
are the methodological limitations on measurement. To this general ruleone can add that
many of the most significant variables, once measured, are interpretable only by subjective
means.

TABLE SIX

MODERNITY QUESTIONNAIRE

Please indicate your agreement or preference in the followingstatements by marking A for
agree strongly, B for agree, C for disagree, D for disagree strongly.

1. If I was given a choice 20 shillings today or 40 shillings next month,
I would take my 20 shillings today.

2. It is usually better to meet familiar people than new people.
3. Success depends more on luck than hard work.
4. it is usually not wise to try new things.
5. If you cannot solve a problem, the best thing to do is to leave it for a

day or two.
6. Good planning is more important than hard work.
7. Some people are able to bring harm and misfortune to others through

magic and sorcery.
8. A child should plan his own future.
9. Happiness is more important than success.
10. The only people one can really trust are one's family and relatives.
11. There is no sense in worrying about the future.

_12. I would like to live in another country for some time.
13. it is generally a waste of time to plan for the future since unforeseen

events can interfere with the plan.
14. It is generally not possible to understand why people behave the way

they do.
IS. Education is more important for boys than for girls.
16. I always try to get better marks than my classmates.

._17. Often, feelings arc a better guide to action than reason.
18. I am more ambitious than most of my friends.
19. It is better to learn about all nations rather than to concentrate on

learning of one's own country only.
20. One must plan each day for the next.

SOURCE: G. Psacharopoulos and W. Loxley, Diversification of Secondary School
Curriculum Study, Guidebook; (Washington, D.C.: Education Department,
The World Bank, February, 1982), pp. 14-15.
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D. Equity Effects of Equality Measures

The use of equity effects as measures of output differs from the use of the aforemen-
tioned effects in that equity is a means of interpreting the other effects rather than an
alternative, per se. Thus, equity effects can be expressed in terms of attainment measures,
achievement measures, or attitude/behavior measures. Also, equity effects normally are
expressed in terms of two dimensions: statistical measures of dispersion and measures of
group differences. The first dimension of equity measures would include the range of a
distribution, the quartile deviation, the mean deviation, the standard deviation, division
among criteria levels, Lorenz curves, and Gini coefficients. The second dimension of
equity would compare groups identified by such characteristics as gender, age, ethnicity or
race, location, size of place, socioeconomic status, etc.) in terms of measuresof the mean,
mode, and median values as well as in terms of group differences in the values of the first
dimension of equity measures. For example, one could compare mean achievement
between males and females but also could compare the range of scores for the two groups.
It is possible, for example, to have similar average achievement between male and female
groups but to have male students achieve both the highest and lowest scores. Depending
on the central tendency measure of achievement alone would disguise this phenomenon.

It is important to emphasize that the statistical measures of dispersion* are indicators
only of inequality not inequity. Equity interpretations require subjective judgements con-
cerning whether the inequalities are justified or acceptable. For the purposes of this pres-
entation equity is best understood as denoting a judgment of "fairness" or "justice"; both
of which are inherently subjective concepts. The measurement of educational output
equality is important in two ways: equality is a basic indicator for making judgments of
equity and the variation in output equality can affect student and teacher motivation. For
students, one normally assumes that relatively high achievement promotes higher motiva-
tion and low achievement results in the opposite. However, such is the complexity of
human nature that, Rir some students, superior performance may lead to future compla-
cency and poor performance at one point in time can be a goad to higher motivation for
srccess at a subsequent time. Whatever the conditions in individual students, the policy
importance of equality measures are that they are an immediate basis for assessing equity
and 4 potential indicator of future motivation.

All of the statistical measures discussed in the Appendix can play a role as indicators of
educational effectiveness where equity considerations area policy issue. Obviously, these
are not the only measures used in the discussion of educational equality. in the next section,
the discussion will review the second dimension of equity judgments that is based on com-
paring groups (in terms of both central tendencies and variation) rather than measuring
variation per se. Some examples of this second dimension have already been given. For

example, one can contrast all of the distribution measures mentioned above for specific

* The statistical measures arc dealt with in the Appendix to this monograph.
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groups that are defined in terms of characteristics deemed important for policy. As noted
earlier, the most important or commonly used of these characteristics are gender, age,
ethnicity/race, location, size of place, and socioeconomic status.

However, in addition to measures of distribution, inter-group comparisons can be made
on the basis of the central tendency measures of mean, mode, and median. These terms are
commonly understood but what is less well appreciated is when to use one rather than the
others. As a standard rule:

1. the mean should be used when each score should have equal weight, when
maximum reliability is desired and when standard deviation or product-moment
coefficients of correlation are to be calculated;

2. the median should be used when an easily derived measure of central tendency is
desired, when one wishes to neutralize the effect of extreme values, and whenonly
ordinal rather than cardinal values of the distribution arc available; and

3. the mode should be used when a quick approximation of central tendency is
desired and one has a special interest in maximum incidence (most frequently re-
curring) values.

A second problem with measures of central tendency used for inter-group comparisons
is the degree of reliability that exists in terms of the differences between means, between
medians, or between modes. The greatest statistical emphasis has been on the significance
of differences between means.

The issue is whether a measured difference in the means of two groups represents a real
and dependable difference or an accidental and transitory difference that is irrelevant for
policy purposes. To assess significant differences in means tht standard yye.kedure is to test
the null hypothesis, that is, the hypothesis that no "true" difference exists. The test varies
depending upon whether the means are themselves correlated or uncorrelated. The detail
for conducting tests of this type can be found in any standard textbook on introductory
statistics.

In summarizing the use of group differences ac an indicator of relati% z. effectiveness,
three conditions must be fulfilled before one is justified in making a policy inference:
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3. the magnitude of the difference is such that a policy emphasis on this condition
may be shown to be cost-effective.

If the final two conditions are not fulfilled, then the measures discussed here may
indicate "real" effects but not provide any basis for school reform. The policy alternative
is either to accept the effects as given or to consider new means of school operation
(including variations in the quantity and mix of resources) that will allow the school to have
an impact on these outputs.

A final issue relative to measures of equity is that one must consider the school authori-

ties' relative preference for different distributional patterns of achievement. While few
schools or school systems can be said overtly to seek inequality as an educational output,
schools and school systems can be expected to vary dramatically in their tolerance for
inequAity. Some schools are interested primarily in increasing average achievement. The
three means of doing this are (1) to attempt to increase achievement of all children; (2) to
emphasize increasing the achievement of advanced students; and (3) to emphasize
improving the scores of students that are below-average in achievement.

Most teachers and administrators will assert that the first option is the one they pursue.
However, if a school is judged in terms of its average achievement, the most rational
procedure would be to combine school resources with those students who have the greatest
probability of increasing their measured achievement. Unfortunately, neither the research
literature nor logic can provide an answer with certainty as to who these students are.

Sonic teachers obviously believe that it is better or easier to invest their time with the
more advantaged students; implicitly, they are making the assumption that the lack of in-
telligence or motivation of' the poorer students cannot be overcome sufficiently tojustify
the teacher investing his or her time in these students. Other teachers operate in just the

opposite fashion and assume the better students (by themselves or with educational
materials) can continue to do well and that the proper allocation of teacher time is in favor

of the disadvantaged learners.

If a different criterion than class or school average is used, then teacher behavior might
change. For example, if a school were judged by the proportion of students who pass a
school leaving examination there would be an explicit incentive to concentrate resources
on those studcnis who are on the margin in terms of examination success. Alternatively,
if the t ehool were judged by its ability to avoid wastage (dropouts and repetition), the
resources might be focused on the students who are on the margin in terms of minimally

acceptable attainment.

Overall, judging schools by specific central tendency or distributional criteria is likely

to create a "triage" effect:

1. those students arc arc judged to be successful without assistance may be left alone;
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2. those students who are judged to be impossible to help with the amount of
assistance available will be left alone, and thus,

3. resources will be concentrated on those students who have the greatest marginal
probability of being moved into the category of success.

Multiple problems exist in this situation. First, no single measure is likely to be an
appropriate indicator of educational effectiveness. Second, even if a single measure
existed, there is no assurance that the political and bureaucratic environment within which
education operates would lead to its identification and dissemination. And three, most
teachers in developing nations simply do not have the skills to make the type of
psychological appraisals of ability and motivation that are subsumed within a "triage"
decision process.

In the next section the discussion will move from outputs tooutcomes of education. To
repeat the distinction male earlier, educational outcomes are those effects that are more
distant in time and more diffuse in incidence than are educational outputs.

II. OUTCOME INDICATORS

Dealing with educational outcomes involves the same two critical issues faced in dealing
with educational outputs: identification and attribution. The issue of identification
(including the steps of definition, specification, and measurement) of outcomes is similar
in terms of relevance and difficulty to that dealt with in theoutputs discussion. Although
the variety of attributes to be included and the diversity of their incidence do make outcome
identification slightly more difficult these are not insurmountable barriers.

More challenging to the analyst is the issue of attribution, i.e., causality and its direction
between the education variables and the multiple variables that represent both alternative
and complementary outcomes. As was stressed earlier, no strong consensus can be said to
exist in terms of the degree of attribution of educational outputs to educational inputs and
processes. The effect of non-school influences and of relevant but unmeasured school
influences, forces one to accept educational input-output studies with great care. Accep-
tance of the assumed direction of causality is only one of a multiple set of assumptions one
must posit before proceeding to alter inputs and processes in the hope of altering
educational outputs. In dealing with outcomes determinacy, one must accept a number of
assumptions and be satisfied with a lower degree of certainty before proposing thata change
in educational outputs can lead to a desired change in educational outcomes.

The reason for the heightened uncertainty is that outcomes are the result of the interac-
tion of educational outputs with a great variety of external influences. These external
influences may include the determinants for admission to higher levels of education and
training, the supply and demand conditions in the labor market, or the multitude of planned
and accidental influences that shape an individual's attitudes and behavior. In summary,
educational outcomes arc determined by many other factors than the nature and quantity
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of educational outputs and the degree of determinacy of inputs to outcomes is certainly less
than the determinacy of inputs to outputs.

This discussion of educational outcomes will serve as the basis for the later discussion
of external efficiency. The outcome measures that will be reviewed in detail here are the
following:

1. Admission to further education and training;

2. Achievement in subsequent education and training;

3. Employment;

4. Earnings;

5. Attitudes/Behaviors; and

6. Externalities *

Each of these outcome categories can be used as an indicator of effectiveness and, when
combined with appropriate cost data, as a measure of external efficiency.

A. Admission to Further Education and Training

As one graduates from each level of training the two major alternatives that one faces
are to seek immediate employment or to continue education and training. As the level of
educational attainment increases, the opportunity cost of education also increases in terms
of foregone opportunities for employment and earnings. Some students are able to engage
in part-time employment while continuing their education and training activities; other
students may be fortunate enough to receive an education or training stipend that helps
compensate them for their lost earnings while in school.

In both cases, the effect is to alter the benefit/cost relationship that is the basis for the
schooling/training decision. In some situations, excessive subsidies can make continued
education or training not only superior to the student's present alternatives but superior to
the employment alternatives they face after graduation. In developing nations, this
situation has occurred most frequently in teacher training programs and in vocational/
technical training activities. The provision for part-time employment and the granting of
stipends must be reviewed periodically to assure that these special opportunities are an
incentive for training and not an incentive to avoid or postpone graduation.

* Externalities are, in fact, a classification of the incidence of the prior five categories of
outcomes rather than an alternative outcome category (as will be clarified in the later
discussion).
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Just as the graduate must choose between employment and further education or training,
so can the effectiveness of the curriculum and instructional activities be judged in terms of
how well the graduate is prepared for these two alternatives (and, indeed, how well
prepared the graduate is to make a rational choice between the two). Unfortunately, no
consensus exists in terms of the relationship between the school factors (inputs, process,
outputs) and these two outcome alternatives. The propensity of educational managers to
"vocationalize" the curriculum whenever graduate employment becomesa problem would
suggest that a clear relationship has been established between curriculum and employment.
This "vocational school fallacy", as Foster (1965) has termed it, has persisted in the face
of a variety of logical arguments and statistical analyses (e.g., see Chapman and Windham,
.985).

At the early stages of education it is assumed that literacy and numeracy skills are of
substantial applicability in both the labor market and in the competition for access to further
schooling. The further one moves along in the educational system, the more intuitively
appealing it is to assume that the school should provide some skills directly related to
immediate employment. This tendency toward vocationalization is reinforced when
severe bottlenecks are introduced into the system with the result that substantial portions
of the age cohort are forced out of the academic system. Unfortunately, the benefits of
training that are provided by vocational opportunities often are offset by the stigma of
academic failure or ineligibility that employers identify with vocational school partici-
pants.

To use the students' progression to further education or training as a measure of
educational effectiveness involves several dangers of misinterpretation. First, the choice
to continue may be more a function of educational proximity than of past performance. The
high rates of educational progression in urban areas are, in part, a function of better
achievement but also area function of the greater availability of further opportunities in the
immediate area. An equally accomplished rural student may not proceed to further
education or training simply because the distance to a higher-level school may be too great.
Even the provision of boarding schools at higher educational levels only reduces the cost
differential, it does not eliminate it. And boarding may raise other cultural and financial
limitations that are disincentives for the rural student.

Second, admission standards may vary over time or among locations such that it is
difficult to identify effectiveness with educational progression rates. It is best to view
admission criteria as the product of a supply and demand situation in which the supply of
places in the higher level of education or training are demanded by graduates from the
prerequisite level of education. Where and when demand is high relative to the supply of
places, admission standards may be increased. Where demand is relatively low, admission
standards may have to be reduced so as to fill all places.

The point is that academic standards for admission to a higher level of education or
training are an interactive phenomenon incorporating aspects of both the supply of places
for students and student demand for places. Thus, for any point in time, it is possibly
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misleading to use progression rates alone as a direct indicator of past educational

effectiveness. It also is important to remember that admission standards based on
examination results alone measure only one of the multiple outputs ofeducation. The value

of progression rates as an indicator of educational effectiveness will be determined by one's
subjective valuation of the criteria used in selecting students for further education and

training opportunities.

A third source of misinterpretation that can result from the use of progression rates as
indicators of educational effectiveness is the problem of costs. This is, in fact, a more

general case of the specific problem discussed above in the consideration of proximity as

a determinant of further educational participation. The decision to continue one's
education is not based solely on one's level of intellectual or social preparation; it is an
investment decision that must consider costs as well as the probable benefits. And the
perceived effect of costs will differ among individuals depending upon their family

resources (assets and income) and the availability of financing (grants, loans, or work

opportunities).

Once again, the analyst may feel confident that progression rates are positively corre-
lated with past educational effectiveness yet still be reluctant to use progression rates as

indicators of relative effectiveness among classes, schools, or regions. For example, two
schools could graduate students who, by all standards, are identical in their educational ac-
complishments. One school may have a 70% progression rate to the next level of education

and the other only a 25% rate. Since the graduates have the sameeducational background

the difference in progression rates must originate from other determinants. Unless one can

control for all of the differences other than educational quality that may determine the
decision to continue education or training, there is no (pious justification for assuming a

class, school, or region is superior in effectiveness wifely on the basis of differential

progression rates.

The fourth and final major source of possible misinterpretation of progression rates
relates to the differential value of further education. As noted above, the decision to
continue schooling is an investment decision based on both costs and benefits. Even where

educational effectiveness and costs are similar, students may face different probable

benefits to further education. Education and training skills and knowledge are valuable
depending upon their complementarity to other human capital characteristics of graduates

and the nature of the labor market. The issue of complementarity is illustrated by the
example of two graduates who differ only in terms of the business or professional
associations of their families. The graduate with the advantageof these associations can

expect a much shorter job search period and, probably, a higher initial salary and greater
lifetime earnings. The graduate who is equivalent with the first except for these familial
professional associations, must discount the benefits of education in terms of higher job

search costs, lower initial salary, and lower lifetimeearnings. At the margin, suck personal
differences may cause variations in progression rates that are totally unrelated to the

effectiveness of the educational institution. Gender, race, and ethnicity are other human

capital characteristics that may, in cases of employment and/or wage discrimination, or
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labor market segmentation, have differential degrees of complementarity to acquired
academic and training skills.

In addition to family advantages, a second major factor affecting probable benefits is the
nature of the labor market itself. The difficulty and cost of transportation as well as possible
segmentation of the market between modern and traditional enterprises have aggravated
the extant differences promoted by the persistent division between urbanand rural markets
for employment. The result is that two graduates of identical educational skills may make
different educational progression decisions and both graduates will have made a rational
choice given the probable benefits they may expect.

These human capital and labor market differences can be attenuated by restrictions on
discrimination, improved labor mobility, and greater access to information. In fact,
unequal access to information may itself create a differentiating effecton progression rates
in some categories of graduates (it will usually be the more rural and economically
disadvantaged ones who also have the least and least accurate information). At times, dis-
advantaged candidates fail to continue their education and training because they do not
comprehend the probable net benefits or realize the actual availability of financing. More
often the case is that the match between graduates and future opportunities is not a proper
one because the appropriate information and counseling system does not exist. The failure
of societies, developed and developing, to invest in such systems commensurate with their
enormous investments in education is one of the major anomalies of the human resource
sector.

In summary, progression rates normally may be viewed as a positive correlate of
educational effectiveness. However, relative effectiveness can be judged by using
progression rates only when all of the other major determinants of the progression decision
are controlled for adequately.

B. Achievement in Subsequent Education and Training

Since one purpose of education is to prepare the student for further learning, the use of
measured achievement at a higher level of education or training as an indicator of the
effectiveness of education may appear an obvious choice. In fact, progression rates are
much more commonly used than are future achievement measures. There are three reasons
for the infrequency with which future achievement measures are used: time delay,
measurement problems, and uncertain determinacy. The time delay problem is obvious.
If one must wait several months or even years to measure achievement at the next level of
education or training then there is an inherent delay in being able to assess, analyze, and,
if necessary, reform the earlier programs. While the conduct of education is an ongoing
activity the attention spans of politicians, administrators, and even analysts are finite. The
assessment of future achievement and the attempt to relate it to antecedent educational
experiences is a valuable activity but not one that can satisfy the system's need for timely
results. Because of this, future achievement analysis probably will continue to be used
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(where it is used at all) as a complementary research activity to less time-extensive

evaluations of educational effectiveness.

In those cases where time is not a barrier, there are still a set of measurement problems

related to the analysis of future achievement. All of the cautionary comments presented in
the earlier discussion of achievement measures as outputs would apply as well to the use

of future achievement measures as educational outcomes. In addition to the normal
problem of assessing and interpreting differences in school grading or examination results,

one must also be concerned with the problem of changes in the group being measured. If

one is able to trace the individual students this is less of a problem. However, as is more
common, one may trace a group which itself can undergo changes.

For example, if one wishes to assess the effectiveness of Primary School A graduates in

terms of their achievement in Secondary School X, twoproblems exist. First, all School
A graduates may not go to secondary school (or, because of migration, may go to aschool
other than School X). Second, the grades or examination results of School X may include
the performance of students from schools other than School A. The result is that the
achievement levels in Secondary School X are not solely related to the graduates of
Primary School A and may not even be predominantly related to those graduates.

This methodological problem, unlike those raised earlier for assessing achievement
results, is relatively easy to reso've. It only requires that an explicit tracer study approach
be adopted from the beginning. However, the problem is a real one and should preclude
unjustified ascription of future achievement effects to a preceding level of education when

one has not taken into account the constituency of the measured group.

The final reason for the scarcity with which future achievement measures are used is the

problem of determinacy. While most will concede that achievement at any level of
education or training is determined in part by the skills and knowledge the student brings
from prior education, there is no consensus about the degree of determinacy such prior

experience has over achievement. For example, in measuring Grade Seven reading
achievement, in addition to the students' ability at the start of Grade Seven (itself an
imperfect proxy for the effectiveness of earlier education) one must consider the effect of

Grade Seven inputs and processes as well as the continuing effects of nonschool determi-

nants.

The result is that, while a major goal of education at any level may be to prepare students

to achieve more successfully at the next level, the measurementof future achievement is

not a certain indicator of prior educational effectiveness. Only by controlling for other
concurrent determinants can one be assured of a proper estimate of the effect of prior ex-
periences. And, because of the problems of separating school and nonschool effects, even

this measure of prior experiences is not an indicator solely of educational effectiveness.

Even with the three problems of time delay, measurement difficulties, and uncertain

determinacy, the measurement of future achievement can still play a role in assessing

73



Chapter 4

educational effectiveness. However, it can be implemented effectively only in a tracer
study approach that will allow for proper control of other influences on achievement and
a stable definition of the group being measured. Even in this form, the future achievement
measure is not adequate by itself to indicate effectiveness. To be most appropriate for
analysis, it should be used as part of a set of multiple indicators of educational effectiveness.

C. Employment

To those students who do not continue their education, whether the discontinuance is by
choice or not, the major consideration of educational effectiveness will be how well
education has prepared them for employment. Here, the term employment is used to
encompass the full range of activities from household chores, to casual self-employment,
to informal and formal entrepreneurial enterprises, and to employment in the modern
formal sector. Too often the discussion of educational effectivenesshas been limited only
to the last of these employment forms, i.e., whether a school leavercan obtain employment
in the modern formal sector. However, much of education's effectmay be revealed in the
other forms of employment.

This especially is true for those who leave school at the primary and junior secondary
levels. The most useful cognitive skills they will have acquired from the education system
will be those of basic literacy and numeracy. Research, such as that conducted on farmer
productivity (Basu, 1969; Jamison and Lau, 1982; Jamison and Moock, 1984; Cotlear,
1986; and Chou and Lau, 1987), suggests that these basic educational skills can have a
direct effect on the ability of workers to acquire and use information. While some debate
exists over the means by which basic education translates intogreater productivity (is it the
skills, per se, or the attitude toward new information), it has been a generally accepted
premise for educational development in the last decade that of all education and training
alternatives, basic educational development has the most direct and cost-effective relation-
ship with general economic development (World Bank, 1980).

The basic education provided to women can have a variety of positive influences even
in the home. These range from improvement in time allocation and better health and
consumer behavior to a more supportive attitude for family entrepreneurial activities and
the education of children. Where the culture allows female participation in employment
outside the home, the provision of basic education can have at least as dramatic an effect
on productivity of women as of men. Since women often engage in the small scale
enterprises (tourist crafts, herding, weaving, brewing, etc.) that provide a cash contribution
to the family's subsistence agrarian income, the educational effectiveness issue is of vital
importance in this regard. Often, it is the women in the family who control the cash funds
used to finance family contributions to educational cost's.

The skills of literacy and numeracy are essential for all small scale entrepreneurial
activities. While some such activities may exist without educated participants, the
entrepreneurial markets will never become regularized or equitable without the abilities
implied by literacy and numeracy. The effectiveness of education can properly be
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indicated by how well school leavers are prepared to engage their acquired skills to meet
the entrepreneurial opportunities that present themselves, even in the most ruraland remote

areas of developing nations.

As an indicator of educational effectiveness, employment is, however, only a partial
measure. Obviously, the analyst needs to know the type of job and the productivity of the

school leaver in the job to assess the full effectiveness of education. However, employment

rates still are commonly used measures in the assessment of an educational institution's or

system's effect on the economy.

The calculation of employment rates normally is done by dividing the number of
employed workers by the size of the active labor force. The active labor force is defined

as the sum of the employed workers and all others who are actively seeking employment.
A problem with the employment index (or the unemployment index which equals one
minus the employment index) is that neither the number nor the proportion of unemployed

workers who are "actively" seeking employment remains constant over time. For example,
if there are 1,000,000 individuals in the active labor force and 900,000 areemployed, then

the employment index is 90%. If, because of economic improvements, another 50,000
workers are employed, the employment index, normally will not increase to 95% (950,000/

1,000,000) as one might expect. Because more jobs are available, some individuals who

were not actively seeking employment will begin to do so, thus increasing the size of the
labor force. If the effect of 50,000 new jobs is to attract 25,000 new individuals into the

labor force, then the new employment index will be 92.7% (950.000/1,025,000) rather than

95%. A similar pattern occurs during periods of poor economic activity: as employment

declines some labor force participants abandon hope of finding employment and leave the

active labor force. The result of this phenomenon (which is a function of the definition of
the employment rate) is that changes in the index of employment are less than proportional

to changes in the index of economic activity.

In most cases it will be preferable to use the level of employment or the change in
employment rather than the index itself as an indicator of how well education is preparing

school leavers for employment. However, since aggregate employment data covers such

a wide age range (usually 16 or 18 years to 65 or 70 years) and such data is often unavailable

or unreliable, the best means of studying education's employment effect is through data that

concentrate on recent school leavers. While such data maysometimes be retrievable from

aggregate employment statistics, the most useful data is that collected from tracer studies.
The use of tracer studies allows more detailed collection on the personal characteristics of

the school leavers and of determinant characteristics of the labor market.

The analysis of tracer study data on the education-employment linkage can be summa-

rized in terms of three decision points: (1) the decision to continue or discontinue
education; (2) the decision to accept immediately available employment or engage in job

search behavior; and (3) the decision to accept a specific form of employment. None of
these decisions are free; each is constrained, at least in part,by the decisions of others. For

example, in a system of competitive admission for higher levels of education some students

75



Chapter 4

will not qualify for the next level of education. Even if they have the desire to continue,
the availability of private schooling and of the resources to finance a private schooling
choice will determine if the student will be able to continue his or her education.

Once the decision is made to seek employment, the individual school leaver must decide
whether to accept employment of a type that is available immediately (if any is available)
or to engage in a job search process in anticipation of finding employment that is more
suited to his or her skills and interest. Job search behavior, like education itself, is an in-
vestment activity for the individual. Thus, it is subject to a comparison of benefits and
costs. The job search costs may be reduced if the school leaver can engage in some form
of employment while seeking a more suitable job (in the same manner that students finance
educational costs through part-time employment while in school). The willingness and
ability to migrate (an investment process itself) can increase both the potential costs and the
potential benefits of the job search process. Migration will be engaged in whenever the
probable net benefits of migration (including the emotional and practical considerations of
separation from the family and home community) are considered positive. The job search
process for an individual is facilitated by the availability of information and personal
connections. In this, as in so much else, the urban and higher socioeconomic status
individuals will have an initial advantage.

Job search (measured in time and success of job acquisitionideally, this can be
"weighted" by the quality of the job procured) is a superior indicator of educational
effectiveness than are simple employment rates. First, the job search measure emphasizes
the current pattern of interaction between educational leavers and the job market. Second,
increases in the length of the job search period are the first warning of labor market
stagnation for a particular skill or type of school leaver. For example, employment rates
of school leavers six months after the end of their education could be constant at 85 percent
over a series of five successive cohorts. And yet, job search data for the five cohorts could
reveal that each successive cohort has taken a longer period of time to attain that 85 percent
employment figure. Changes in the quality of jobs and in the length of the job search
process are early indicators of possible labor market problems for a particulartype of school
leaver. The changes may be the result of cyclical variation but could signal a long-term
("secular") change in employment patterns. For this reason, the value of tracer studies can
only be fully appreciated when the studies are conducted on a regular recurrent basis.

The final decision in the job search process relates to selection of a job of a certain type.
Based on available information, the school leaver should :electa form of employment that
will maximize the net benefits (the present value of thesum of benefits minus costs) over
time. However, this assumes that the individual has adequate patience and resources to
forego immediate benefits in some occupations for more substantial but delayed benefits
in other occupations. Just as a highly trained graduate may need to spend a longer time
seeking a job complementary to his or her skills, so the same graduate may have to be
willing and able to spend the initial years of employment earning less than they could in
alternative employment. As Becker (1964) has explained, employment that provides
general skill training (training ttat.can benefit other employees) will have to be financed,
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at least in part, by the worker. This financing normally will take the form of lower wages

during the training period.

The second major consideration (in addition to training opportunities) in :electing an

occupation is to consider the monetary and nonmonetary aspects of the job. Earnings
(which will be discussed in the next section) dominate most school leavers' considerations
but stability of employment is also of great importance. Theattractiveness of government
employment in many developing nations relates more to stability than to wage levels or
social status (TEES, 1984C). In more sophisticated decision situations the school leaver

must consider the balance between earnings and "hedonic" wage differences.. Hedonic
differences are the positive or negative nonmonetary aspects of employment that may lead

the school leaver to accept a lower or demand a higher wage or salary. Hedonic differences
sometimes are restricted to psychological factors such as job status or intrinsic pleasure but

often are expanded to include all equalizing differences such as location, difficulty, and the

nature of any job-related hazards.

However defined, the importance of hedonic and equalizing differences is that they

suggest the impropriety of using general job categories or monetary earnings as a sole

measure for ranking employment success. The quality of a job may relate to where one is
located (national capital, regional center, or local village) and the value of earnings are
affected both by the cost-of-living and the range of goods available for purchase.

In summary, employment rates, job search patterns, and job quality measures all are
legitimate indicators of employment outcomes of education. None is a perfect measure

when used alone but, when used in concert and over time so that patterns may be identified

and tracked, they have a collective value as an indicator of educational effectiveness. Be-

cause such collective measures are riot reducible to a single numerical index, the tendency
in policy analysis has been to use the employment measures separately or to ignore
employment measures as distinct indicators in favor of the moreeasily understood measure

of earnings.

D. Earn.::gs*

Of all measures used to indicate the effectiveness ofeducation. the earnings measure is

second only to achievement. Since the popularization of human capital models during the

* Economists distinguish earnings from income by linking the definition of earnings to the

monetary benefits of employing the individuals human capacities (physical and mental)

during the current time period. The latter condition is an important one because

income is defined as inclusive of earnings plus "unearned" monetary receipts such as

rents, dividends, interest, and transfer payments. Since the basis for these latter receipts

may be past earnings, they are "unearned" only in terms of this time period and the
phrase is not intended to imply a judgment concerning the propriety or ethics of
receiving these forms of income.
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1960s, the earnings measure has attained a consensus of acceptance among economists as
a primary outcome measure for education. There are many reasons for this but the three
most important appear to be the following:

1. The logical and empirical obviousness of earnings as a goal of individual
educational choice. Both statistical surveys and the individual experiences of
policy analysts suggest that an increasing majority of students are pursuing
education as a means of increasing their personal economic advantage. It is
accepted that earnings are the best signal to students of the economic advantages
available in occupations and the best indicator of the success of graduates in
procuring the desired advantages.

2. Monetary earnings are an undimensional numeraire. Unlike almost all other
effectiveness indicators, earnings havea unit of measurement that appears to be
readily understood by most people and to have a similar meaning across locations
and time (allowing discounting for changes in the purchasing power of currency).
Thus, the monetary measure of earnings is seen providing a "common yardstick"
(Ray, 1984) in comparing different types of benefits and benefits with costs;

3. Earnings figures are readily available. There is a common assumption that
individuals are willing and able to report their earnings (as well as income) and
that such reports are a reliable data base for analysis. Many education studies
assume that students are able to report on parental or total family earnings with a
similar degree of accuracy.

None of these three reasons for the popular use of earnings measures is fully refutable
but neither is it necessary or reasonable to accept them without question.

If one decides to use earnings measures as the primary outcome measure there remains
a large set of residual decisions which must to be made. Among these, the most significant
include the following:

1. to use initial earnings or lifetime earnings;

2. to use cohort versus cross-sectional data;

3. to use group means versus median's versus marginal values for earnings;

4. to attempt to control for ability differences in earnings determination;

5. to use a wage function approach or to accept nominal wage differences as given;

6. to correct for purchasing power and other equalizing differences; and

7. to validate earnings reports.
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Obviously, the rationale for investing in education is in terms of education's potential
effect on earnings over the full lifetime of the educated persons. Based on this understand-
ing, it would seem equally obvious that lifetime earnings are a superior measure to initial
earnings as an indicator of educational effectiveness. The difficulty is that there are severe
problems in forecasting the expected lifetime earnings of any particular individual or group
at a given point in time. To use past earnings patterns for different levels and types of
education or training is appropriate but these figures, even if available and acceptably
accurate, must be modified to take into account changing labor market conditions.

Dore (1976) has presented the definitive explanation for the devaluing of educational
credentials over time in both developed and developing nations. The problem is most
dramatic in developing nations where the number of high level jobs is small and where
educational expansion at the postsecondary level is proceeding rapidly. Within a single
generation an older sibling's college degree can provide entree into senior government
service, a middle sibling's degree can qualify him or her for a director's position, and the
youngest sibling may be fortunate, with exactly the same degree, to obtain an entry level
clerical position in a government ministry. In this environment, the use of ex post earnings
data can greatly overstate future earnings potential. Such earnings data may indicate the
effectiveness of education twenty or thirty years ago but is not a valid indicator of the
current effectiveness of education.

The value of initial earnings as an effectiveness indicator is that it provides an immedi-
ate measure of education's interaction with the labor market. There still are problems
concerning the relationship of initial to lifetime earnings and of earnings as a result of
education rather than hedonic or equalizing differences, but the initial earnings measure
is often to be preferred to ex post earnings measures as an indicator of educational
effectiveness.

Figure Two indicates the difference in age-earnings profiles depending upon one's use
of cross-sectional or cohort profiles. As Colberg and Windham indicated in 1970, the ex
post cohort and cross-sectional profiles each indicate quite different aspects of earnings
patterns over one's lifetime.*

The cross-sectional profile is useful to indicate the relative earnings of individuals of
different ages, but with the same level of education, at a single point in time. The relative
concavity of the curves can indicate a varying scarcity of educational qualifications among
the age groups and/or changes in the euality of education over time. The cohort profile
traces a single age group over time and indicates how the single cohort's earnings adjust
through the years to changes in the "vintage" of skills, continued on-the-job human capital
investments, and different relative scarcities of educational qualifications.

11111111111

* See Bowman (1986) for a current example of the importance of considering cohort
effects in the analysis of educational /earnings relationships.
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EARNINGS

FIGURE TWO

COMPARISON OF CROSS-SECTIONAL
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If one considers the age 25 group in 1960, one can see that using the cross-sectional
profile as an expected earnings profile would have understated the increase in earnings dra-
matically over this group's lifetime. Some of this difference in profiles would be reduced
if one converted all earnings to 1960 purchasing power equivalents ("real" earnings
profiles). Even with this adjustment, real productivity gains over time would cause the
cross-sectional profiles to understate the realized cohort profiles.

One means of improving over the use of initial earnings alone as an educational effec-
tiveness indicator is to take the ratio of initial earnings to lifetime earnings for the most
recently available cohort. Modify this ratio by current forecasts of changes in productivity
and the future scarcity of the educational credential of the group under study, and then this
new ratio can be applied to the current measure of initial earnings to produce an expected
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lifetime income value. If this is appropriately discounted for time preference, one has a
relatively simple approximation of education's expected lifetime effect on earnings. This
process assumes an acceptable quality of past earnings data and future forecasts of
productivity, labor market changes, and inflation. For most developing nations, the wisest
decision may be to use initial earnings alone as the effectiveness indicator and involve the
other data on earnings profiles, etc. in one's policy analysis but not in calculation of a
quantified indicator. Finally, one always must return to the basic rule of the advantage for
recurrent collection of data and designing all reforms and innovations with sufficient
flexibility so that further changes may be made as more and/or better data become
available.

Another debate over methods of calculating earnings measures relates to the preference
for the mean versus the median as the preferred measure of central tendency and of the
relevance of either measure of central tendency compared to marginal earnings as a basis
for estimating educational effects. There is no need here to repeat the common argument
over the advantages of mean versus median values. It is adequate simply to remember that
every advantage of mean versus median can equally be interpreted as a disadvantage. The
choice of central tendency measure devolves to a question of how one wishes to deal with
extreme values in the earnings distribution. If they are considered significant (as in calcu-
lations of earnings probabilities) the mean earnings measure should be used; if not (as
whel data quality is assumed to be most questionable at the extremes of the range) then the
median earnings measure is preferable.

In terms of economic wage theory, the best earnings measure for estimating the effec-
tiveness of education on the current age cohort would be marginal earnings, i.e., the
earnings of the next worker or group of workers to be employed. This is a significant point,
however, only if the marginal wage or salary is substantially different from the current
mean or median. If the current mean earnings, for example, of a certain group of school
leavers is $3,000 per year, the expected earnings of the next group to be employed would
have to be significantly above or below this level for the marginal earnings consideration
to be relevant. In competitive markets or where bureaucratic pay systems fix earnings over
time, the mean/median earnings of the current group of employees and the marginal
earnings of the next group will not differ significantly.

The major exception to this is when an increased output of school leavers at a certain
level exceeds the ability of the labor market to absorb them. In such a case one of two things
can happen: earnings will decline below that of past levels or else earnings will remain the
same but employment probabilities will decline. The last is a point too often overlooked
in earnings calculations as measures of educational effectiveness. The earnings measure
used as an effectiveness indicator should not be the earnings level of employed graduates
alone but the product of the probability of graduates being employed and the earnings
level.

For example, in the case above mean earnings were $3,000. if, for the next cohort,
earnings remain the same but the percent of school leavers employed declines from 100
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percent to 80 percent, then the effectiveness indicator should decline from $3,000 (100%
x $3,000) to $2,400 (80% x $3,000). The advantage of this definition of the earnings
measure is that it can capture the effect of simultaneous changes in earnings and employ-
ment probabilities. Thus, an increase in earnings to $3,100 could be offset by a decline in
employment probability to 90%. The value of the indicator ($2,790) is less than the original
$3,000 value even though nominal earnings have increased. Thus, the initial earnings
measure discussed above should be understood to be a product of both earnings and em-
ployment probabilities.

Blaug (1972) has noted that there is no more consistent correlation in the social sciences
than that between education and earnings. A major barrier to a straight-forward interpre-
tation of this correlation as proof of causality is the issue of individual ability.* Theoreti-
cally, it is possible for the correlation relationship between education and earnings to be
spurious if both are, in fact, functions solely of ability and thus unrelated to one another.
An extreme view of the causal relationships would be as shown here:

Educational
Effects

Personal
Ability

Earnings
Effects

As depicted here, education has no determinant effect on earnings. Personal ability is
the determinant of the educational effects (outputs such as attainment and achievement)
and of the earnings effects (normally considered an educational outcome). For this set of
relationships to be valid, education can have no causal effect on earnings.

This would mean that any individual would have the same earnings regardless of
whether or not they have any educational accomplishments. The correlation between

* Ability as used here refers to the measured skills and knowledge possessed by individu-
als at the time they begin a certain phase of education or training. It is not used in the
sense of innate ability or to delineate genetic advantages or disadvantages. The
difficulty of measuring ability in a meaningful way is great enough without attempting
to parcel out original and acquired traits of students or trainees (a pursuit that is
methodologically difficult and often irrelevant for the policy debate). See Griliches
(1977) for indications of the difficulties encountered in estimating ability effects in the
education-earnings relationship.
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education and earnings would be only a coincidence of culture or tradition (more able
people both consume more education and earn more money) but earnings effects could not
be used as an indicator of educational effectiveness because no direct causal link would
exist between the two.

Even if statistical evidence were lacking to support a residual effect of education on
earnings when one controls for ability, logic and personal experience would lead one to
reject the extreme model presented above. However, the extreme model contains more
than a grain of truth. If one studies the consensus model of the relationships among ability,
education, and earnings it is obvious that some consideration of ability effects must be
taken into account in using earnings as an effectiveness indicator.

Personal
Ability

Educational
Effects

Earnings
Effects

In fact, two forms of ability determinacy are shown. A direct effect of ability on earnings
and an indirect effect through personal ability's impact on educational outputs.

In the earlier analysis of educational outputs it was stressed that the effect of education
in terms of achievement must consider the concept of learning gain or value-added even
though these measures pose serious methodological problems. Similarly, the effect of
education on earnings must be considered in terms of how much earnings for a group would
have been with and without education. For example, assume two groups of students exist,
A and B, and group A has greater skills and knowledge than group B. Further assume that
the effect of upper secondary education on their earnings are shown to be as follows:

Group A increases average earnings from $3,500 to $4,500.
Group B increases average earnings from $2,500 to $4,000.

Group B will be seen to earn less than Group A both with and without the additional
earnings. But the increase in earnings as a result of the additional education will be greater
for Group B, whether measured in absolute terms ($1,500 to $1,000) or as a percentage
increase (60.0 percent versus 28.6 percent). The point is that use of earnings levels alone
would have indicated that the education of Group A was more effective because it would
have compounded earnings and ability effects.
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The example of personal ability is a special case of the more general need to control for
non-education determinacy when using earnings as an indicator of educational effective-
ness. The common means of this control is through use of an "earnings function," an
equation that states earnings as a function of the influences that determine the supply and
demand for labor. Just as the educational production function attempts to estimate the
degree of determinacy of various inputs to educational outputs, the earnings function
attempts to estimate the determinacy of all factors (including education) that influence
personal or group earnings. The coefficient on education in the earnings function can then
be used to indicate educational effectiveness. The use of earnings functions has been
especially common in present value and rate of return studies (discussed later in the section
on educational efficiency measures).

This use of earnings functions can result in an example of apparent methodological
precision disguising implicit methodological carelessness. In such statistically estimated
functions there is no guarantee that adequate care will be taken to operationalize the
education variable. A common definition of education is years of attainment; "more
careful" studies may go so far as to include a variable to distinguish the type of education.
Earnings function studies have varied widely in the care with which they have attempted
to control for spurious relationships as well as the number and types of other determinant
variables included in the earnings equation. The propensity of earnings to be determined
by such educationally-correlated variables as personal ability, occupational experience,
on-the-job training, and social advantage means that the failure to include such variables
and to operational ize them properlycan lead to a systematic overstatement of education's
effect on earnings and thus will mean that earnings, as an indicator of educational
effectiveness, will be a seriously flawed measure.

The argument here is not that the earnings functions are not perfect methodological
instrument the economist and educational analyst is in no position to establish such lofty
standards Rather, the point is that earnings functions must meet a minimum standard of
adequacy in producing a weight on the educational variable that can be interpreted directly
as a measure of educational effectiveness in terms of the earnings outcome.

Two final decisions are left to the analyst still prepared to use the earnings measure to
indicate theeffectiveness of education. The first is a methodological correctionadjusting
for differences in the purchasing power of earnings in different settingsand the second
is a data collection issuevalidation of earnings reports. The four types of purchasing
power adjustments most commonly made are for differences in the time of receipt of
earnings, for urban versus rural differences, for regional c ifferences, and for inter-country
differences.

Price differences between urban and rural areas and from region to region within a
country arc as obvious as they are difficult to measure. The normal procedure to establish
earnings equivalents is to identify a standard "market-basket" of goods and services and
then to price this market-basket in the different locations. To do this successfully requires
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a careful selection of a set of goods and services to be considered (this normally is based
on a survey of consumer behavior) and the collection of accurate price data.

One of the most erroneous perceptions one can have is that general prices are lower in
rural areas of most developing areas. Prices for some locally produced foodstuffs may
indeed be lower, but the large majority of modem products and services are more
expensive. It requires less currency to live in rural areas not because prices are lower but
because the levels of consumption are lower. An educational example can illustrate this
point. Most educational systems have standardized pay for teachers regardless of where
they are located. However, because of the common aversion to the isolation and hardship
of rural life, the rural school consistently will have the greatest problems with late
assignment of teachers, absenteeism, and turnover. Thus, the amount paid the rural teacher
may be the same (although it can be even less because many systems place the newest or
least-qualified teachers in rural schools), but the quality of educational service received is
likely to be poorer.

A similar situation may exist for textbooks whose prices are controlled by government.
The rural parent may not have to pay more for a textbook but, because of economic realities
such as transportation and storage costs. will find that fewer if any textbooks are available
for their children. The rural parent often is left with the choice of no textbooks or buying
a more expensive textbook copy on the "unofficial" market.

A final example of confusion that enters into purchasing power comparisons is that of
housing. Housing is frequently cited as the most dramatic example of why it costs more to
live in urban areas. And yet, the comparison is not made with the same quality of housing
in rural areas. Certainly it costs more to live in a modern house in an urban area (and es-
pecially one with electricity and water) than in a traditional house in a rural area. For
purchasing power comparisons to be meaningful, one must compare not the same nominal
"thing" but the same quality of thing between urban and rural areas and among regional
locations. The current interest in teacher incentives research (Thiagarajan and Kemmerer,
1987) is based in large part upon an increasing recognition that purchasing power and other
disequalizing differences must be considered in teacher remuneration if any progress is to
be made in providing similar educational services in dissimilar settings.

The final earnings decision is one of validation. Probably the greatest single (non-tax)
earnings validation effort ever undertaken is that currently engaged in by the United States
government as part of the federally funded, need-based college student assistance program.
While controversy persists over the accuracy of earnings reports and the efficiency of
attempts to validate them (Windham, 1985), the main lesson that emerges is that the
validity of earnings reports depends upon their use. Obviously, when self-reported earnings
are a basis for the assessment of financial obligations (whether taxes or a parental or student
contribution to educational costs), there is a vested interest in underreporting. Also,
aggregate patterns of earnings distributions are more likely to be correct (because of the
tendency of spurious errors to be partially offsetting) than are earnings reports on an
individual basis (of the type used in many earnings functions studies).

85



Chapter 4

Simply put, earnings reports are only as accurate as the care taken by the researcher to
collect and interpret the data will allow them to be. At a minimum, reports should be
validated on a sample basis; this is especially important when students or school personnel
are asked to estimate family earnings of the students.

Once again, the detailed discussion of a variable such as earnings would seem to lead to
discouragement concerning its use. This is not the desired effect. Rather, the warnings and
questions raised here are designed to promote care and reasoned use, not to promote
abandonment of the earnings variable. In any case, the concern for overreaction is probably
misplaced. Previous calls for greater methodological care in the economics of education
have nor led to any excesses of methodological conservatism. The modal response has been
to ignore the warnings and proceed as before. This pattern will not change until the users
of dataplanners and policymakersare sufficiently informed to demand more careful
analyses. As stated in the introduction, the promotion of that condition is the single most
important goal of this report.

E. Attitudes and Behaviors*

The attitudes and behaviors that are viewed as educational outcomes are basically the
same as those discussed earlier as educational outputs. The ones which have received
greatest attention in the research literature are attitudes and behaviors concerning educa-
tion itself, toward social issues and understanding (an extension of the "modernity"
concept), toward issues of human rights and responsibilities, toward political participation,
and the effect of e(1.1cation on consumption behavior. In this section, the discussion will
focus on four of these: the effects on social responsibility, social views, political participation,and
consumption behavior.

A common claim made for education in the 1960s was that education had the potential
to save substantial sums of public monies by reducing unemployment and propensities for
anti-social behavior (specifically crimes against persons and property). The claim for
unemployment reduction is in part valid and in part a fallacy of composition. To the extent
that the education of individuals increases the social productivity of material capital, it is
possible that increased educational programs can lead to an aggregate increase in the
number of jobs. However, one can not conclude from the fact that unemployment rates
decline among individuals as their level of education increases that increasing aggregate
educational levels in the general population will have a direct and proportional effect on ag-
gregate unemployment.

For example, college graduates, on average, have a lower unemployment rate than high
school graduates. However, it is a non-sequitur to suggest that educating all current high
school graduates to the college degree level would reduce their unemployment levels to
those of current college graduates. Two problems exist with this scenario. First, other

* Hinchliffe (1986) is an excellent source for a discussion of a wide range of nonmonetary
effects education other than those covered here.
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social and personal differences exist between the current populations of college and high
school graduates that will remain to the advantage of the currentcollege group even if the

educational advantage is removed (ability, motivation, and social class advantages are
examples of these). Second, the scenario ignores that education serves a second purpose

in addition to increasing productivityit helps employers ration jobs among competing job

seekers.

Thus, if the difference in educational credentials is removed, employers may be

expected to have even fewer traditionally college-level jobs than there are college
graduates. The employers will need to devise a new or expanded system for rationing these

jobs. Perhaps differences in the institutions attended will be used or individual tests of
achievement will be considered. The result of removing the educational credential as a

factor will be to the advantage of some of the former high school graduates. Rut this is the

fallacy of composition in the original argument increased education for a single individual

helps because it can increase both the person's productivity and the scarcity value of their
educational credentials. The latter effect will be lost if everyone's education is increased.

The lesson to be understood from this discussion is that education Is a more immediate tool

for reducing unemployment at the individual than at the aggregate level. EdLcation can

affect the latter but aggregate unemployment, as discussed above, is an imperfect measure

to indicate aggregate educational effectiveness.

A second aspect of education's effect on social responsibility is the claim that education

reduces crime (Ehrlich, 1975). To the extent that education can increase employment and
earnings for an individual, and if crime is a result of individual poverty and need, the link

between education and reduced crime may be established. However, at least two general

modifications to this assertion may be proposed. The first is that the definition of crime
normally is established by those with the highest levels of education and earnings and it is

not surprising, therefore, that the greatest censure is reserved for those acts least commonly

associated with this group. Second, a certain cynicism might suggest that whatever the

effect of education on the frequency of crime it certainly appears to have an effect on the

scale and form of crime. Specifically, the corruption of senior private and public officials

or the social disruptions that originate on university campuses, and, more generally, the
phenomenon described in Western societies as "white collar" crime are evidence that

education is an imperfect prophylactic against certain types of criminal behavior.

Abandoning such cynicism, education may be seen to have two major effects relative to

criminal behavior. First, educationin compact with the family and the religious

institution , a major means tor any culture to inform its newest members of the
definitions o: anti-social behaviors and the sanctions that may be imposed against them

(Straughan, 1982). Second, to the extent that education increases economic or ethical con-

ditions of individuals, it raises the opportunity cost of criminal or unethical behavior. In
summary, education does have some effect on criminal propensity but the effect is not
sufficiently direct or measurable that these behavioral outcomes can be used as indicators

of general educational effectiveness.
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A more certain benefit of education appears to be the effect of increased education on
fertility (Caldwell, 1980). Given the pressures placed on all social enterprises by the
rapidly increasing populations in the less developed nations, the ability of increased
education to promote reduced population growth rates could be one of its most critical
outcomes. The effect of education on fertility is the result of a complex process that
involves other determinants such as income and urbanization (Cochrane, 1986) but
basically involves both a change in attitudes toward family size and the ability to
understand and utilize contraceptive techniques. Educational systems vary widely in terms
of the explicitness with which population and fertility issues are dealt with in the
curriculum.

The second category of attitudinal and behavioral effects of education to be discussed
is that of the social views of graduates or school leavers. To use such an effect as an
outcome indicator would require that the social view or views be identifiable and
measurable and that the causality of education be sufficiently certain that attribution could
be assigned with an acceptable degree of confidence. An inherent problem with an
outcome such as the social views of graduates or school leavers is that, in a politically
diverse society, strong differences of opinion may exist as to the attractiveness of specific
views.

For example, the production in education of the acceptance of preferences for liberal or
conservative political positions, religious or secular viewpoints, insular versus internation-
alist attitudes, ;:tc., will be commended or condemned depending upon the prevailing view
of the current government or of the public. Nations vary dramatically in terms of the range
of consensus views and in the nation's willingness to use education to propagate these
views. The two most controversial areas are religion and politics. In certain societies there
is no controversy (at least internally) in the use of education to promote the national religion
or ideology or to make use of education as a vehicle to promote the current political lead-
ership.

One of the more impressive aspects of modern education, in both the developed and
developing worlds, is that the same school curriculum can attempt to incorporate the
conditional skepticism of the scientific method with calls for unquestioning acceptance of
religious or political doctrine. The inherent conflict between the two curricular activities
has led to a degree of political resistance to education in some countries where graduates
have begun to apply rational tools to matters of religious or political faith. Political
resistance to education, however, is constrained by the polar pressures of the social demand
for educational opportunity and the economic demand for skilled graduates. In any case,
social views, whether produced by education or not, will rarely be an acceptable indicator
of educational effectiveness.

A refinement of the preceding category has produced the behavioral measure related to
political participation. This outcome of education is intended to be a more objectively
measurable effect of education. There is little question that both political office and
participation in electoral activity is positively correlated with educational attainment.
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This outcome of education may be classified appropriately as a social benefit of
education; it may even be used as an outcome measure that is indicative of a specific aspect
of the effectiveness of education; however, it deals with such a singular aspectof the total
mix of desired educational outcomes that, by itself, it has only a minor role to play in the

assessment of general educational effectiveness. More important in this regard is the effect

of education on consumption behavior.

addition to the effect of education on earnings, research has long found an effect of
education on how earnings are used to meet consumer needs (Michael, 1972). Basically
education improves the ability of an individual to acquire information, to use information
in making consumer choices, and, in concert with the educationally-influenced higher
earnings level, to allocate consumption decisions in such a way as to increase individual
utility over time. The first two effects, on the acquisition and use of information, are
identical in type to how education affects earning potential. Because of enhanced literacy,

numeracy, logic, and knowledge (the experience ofothers) the educated person can acquire
information from a wider variety of sources and at a lower cost than can the less educated

individual.

Once the information is obtained these same educationally acquired attributesallow the

educated person to process the information for better decisionmaking about consumer
alternatives. The educated person will understand better the need to comparebenefits and

costs, will have more of the skills necessary to separate objective and subjective costs and
effects, and will be better prepared to assign subjective evaluations to thedecision process.
Theodore Schultz (1975) has asserted that the major contribution of education to an
individual's welfare is in education's ability to improve. the individual's capacity to deal
with "disequilibria." In this context, the term "disequilibria" refers to any situation in
which change is required and choices must be made. By improving the efficiency of both

information acquisition and use, education enhances the individual's skill in improving his

or hfIr own utility or happiness.

The final influence of education on consumption behavior is a result of the interaction
of the information effects discussed above with the higher earnings. An often underesti-
mated advantage of higher earnings is that it allows the more educated person additional

resources to widen consumption choices across distance and over time. Urban studies of the

poor often find higher unit costs for food and services because of the low income person's
inability to travel to locations where prices are lower or to store items effectively and thus

allow for savings due to purchases of larger quantities at one time. Also, the availability
of credit and the educated individual's improved ability to understand and utilize it, permits

a better planning of consumption over time.

The reason why the change in consumption behavior normally is considered more
important as an educational outcome than arc the other effects on attitudes and behavior is

that the consumption effect is more objectively determined and, through its interaction with

earnings, has a greater influence within the total set of outcomes. The latter point is
important to understand because, regardless of the emphasis on methodological care and
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detail, and the use of multiple measures and indicators espoused here, most effectiveness
studies of education will concentrate on earnings as the primary outcome measure.
However, if education increases the efficient use of as well as the production of, earnings,
analysts who use only the earnings indicator will underestimate the relative effectiveness
of education in terms of individual utility or happiness (the ultimate product desired for the
investment in education).

For example, if increasing education from the primary graduate level to the secondary
graduate level increases mean earnings by $2,500 (when controlling for all other determi-
nants of earnirgs), this amount will not depict the true difference between the two levels
of education. If secondary school graduates are more efficient in using their income than
are primary school graduates, again under ceteris paribus conditions, the "effect" of
education will be in excess of the earnings effect of $2,500. This implies that effectiveness
or efficiency studies that use earnings effects alone as the measure of educational
effectiveness will be biased consistently downward in their evaluations.

This could lead to a less than optimal investment in education by individuals or society.
Also, since some types of education may have a greater effecton consumption patterns (and
it remains to be proven that academic education differs significantly from vocational
education in this regard) there could be a relative misinvestment among the different types
of education and training if earnings levels alone are used as the measure of educational
outcome effects.

F. Externalities

Externalities are not so much a separate outcome but rather a means of categorizing
many of the outcomes already discussed here. An externality of education is any effect of
' ducation, positive or negative, on other individuals that was neither intended nor a basis
for the education decision itself (thus, they are "external" to the process). The term
"spillover" effects is sometimes used to imply the same lack of direct intention in causality.
The externalities of education are the basis for identifying the "social" benefits and costs
of education. While ideally such social effects should be available to all individuals
without exclusion (see Windham, 1979B, for a discussion of this issue relative to higher
education and the rationale for its inclusion in public or private financing decisions) the
terms social benefits and social costs have now become, even to most economists,
synonymous with positive and negative externalities. Windham (1972, 1976) lists eight
major externalities of education:
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2. change in the distribution of earnings or income;

3. changes in attitudes and values;

4. improved political participation and leadership;
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5. lower unemployment;

6. improved mix of manpower skills;

7. enhancement of the productivity of physical capital; and

8. an increased quantity and quality of research.

In discussing research on these externalities in the case of higher education, Windham

noted in 1972 that:

The existence of beneficial externalities from the production of college
graduates is uncertain; their manner and extent await elaboration even if
they do exist; and if they are specified objectively, they still do not con-

stitute by themselves, an adequate justification for public subsidies of the

(higher) educational process.

Fifteen years later this situation remains unchanged for higher education and, if
anything, the uncertain existence of externalities and the question of their relevance has

been extended to the earlier levels of education.

Externalities enter into the analysis of educational effectiveness and efficiency because

one must separate the determinants for judging the effect of education on the individual
versus the effect on the society. Some outcomesdiscussed here, such as altered attitudes

or values and increased political participation, are appropriate measures of educational
effects only for society and not for the individual. By definition, externalities are those

effects not considered by the individual who is making the education decision.

However, these outcomes may be a legitimate measure to be included in society's
judgment of educational effectiveness. The use of the externality concept to categorize

outcome variables between those relevant to the individual and those relevant only to the

societal collective is crucial since effectiveness or efficiency studies are designed for
evaluation and improvement of the decision process of individuals and of society. Most

outcome research suggests that greater attention needs to be paid both to the improved
identification and measurement of externalities and to a more careful separation of
individual and external outcomes of the education process.

This extended discussion of outcomes concludes the discussion of educational effective-

ness indicators. As noted at the beginning of the outcome section, the measurement of
outcome effects and their attribution in whole or in part to educational determinants are
even more severe challenges than was the case for the more direct and immediate
educational outputs. However, the outcomes bi.,e greater influence and scope in terms of

capturing education's long term effect on individual and social utility.
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In the next section, the discussion will turn to educational efficiency. This requires a
combination of the effectiveness measures with information on educational costs. Follow-
ing a brief discussion of cost identification and measurement, the efficiency analysis will
be presented based upon the decision criteria models discussed earlier: benefit/cost
analysis, cost-effectiveness analysis, least-cost analysis, and cost-utility analysis. Effi-
ciency models will be studied in terms of single time period analyses but the discussion also
will stress educational decisions where the incidence of effects and costs takes place over
multiple time periods.
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CHAPTER FIVE

THE ANALYSIS OF INDICATORS OF EDUCATIONALEFFICIENCY

Efficiency analysis of education incorporates all of the concepts and issues presented in

the preceding chapters on educational effectiveness. In addition, it adds the consideration

of educational costs and imposes on the cost andeffectiveness measures specific decision

models for the relating of efficiency measures to educational decisionmaking. It is
critically important that one realize that the efficiency analysis can be no better than the

effectiveness and cost data it incorporates. And data quality in this context refers not just
to accuracy and timeliness but also to the scope and relevance of the effectiveness and cost

measures used.

The discussion of educational efficiency will begin with an introduction to the basic

concepts of cost. In the earlier conceptual discussion brief mention was made of cost
definitions (average, total, marginal, etc.). Here, the emphasis will be upon the operation-

al ization of cost concepts as measures to be used in thediscussion of educational efficiency.

I. THE MEASUREMENT AND INTERPRETATION OF EDUCATIONAL COSTS

In measuring educational costs for project or program analysis there are two main
approaches that may be used: the aggregate approachand the ingredients approach. In the

aggregate approach one uses cost data that already exists to estimate the quantity and value

of resources used in the production of the educational outputs or outcomes under study. For

example, in the IEES Project's Yemen Arab Republic (Y.A.R.) education and human

resources sector assessment of 1984, government expenditure data were available for each

major level and type of education. The cost data included expenditures on teachers and

educational materials and some recurrent facilities expenditures (for major repair and
maintenance activities). Also available were the centraland regional administrative costs

of the education system although the government normally did not divide these cost by

levels and types of education. This division was accomplished by assuming that the share

of administrative costs borne by each level and type of education was proportional to
enrollment. While an acceptable approach, the assumption of enrollment proportionality
of costs probably overestimates cost at lower relative to higher educational levels. Most

government administrators in the Yemen Arab Republic felt that there was a higher
involvement of administrative resources per student at the post-primary levels of educa-

tion.

Unlike the accounting system in many nations, the eduCational accounts in the Y.A.R.

also allowed inclusion of donor support for current expenditures (in the recurrent budget

this was almost exclusively support for teachers). Even with the detail available on
expenditure by level and type of education, the government of the Y.A.R. still realizes that

much in its cost data system needs to be reformed and is in the process of making such
improvements. The major data concerns of the government are general accuracy, differ-
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ences between amounts allocated and actually expended for a given year, and the lack of
adequate statistics on private and community contributions.

The last aspect was dealt with in Botswana by using the ingredients approach, the second
major costing method. In the ingredients approach one takes the separate categories of
inputs (ingredients) and sums these to a total. Depending upon available date, the inputs
may be summed on an aggregate (total expenditures) or unit (per student, classroom, or
school) basis. In Botswana, tl.e calculation was done on a per-student basis, for each of
three school control categories, with the separate inputs of the parents and family identified
as follows:

.
- initial enrollment contributions
- registration fee for school leaving examination
- student activities fee

uniforms
- labor for school maintenance and repair.

These private contributions varied in amount by level and type of education. At the
upper secondary level and in vocational programs some schools also charged fees for
materials and laboratory expenses. It should be noted that items with a life of more than
one yearsuch as school uniformswere annualized by dividing the original costs by the
expected number of years of usable life. Table Seven summarizes the cost data calculated
for the Botswana sector assessment.

A more extended examp%; of the challenge faced in deriving cost estimates by the
ingredients approach is presented by the EHR sector assessment update report for the
Government of Botswana (IEES, 1986B). Again, little expenditure detail was available for
specific levels of the system for the major inputs (staff, equipment, materials, and
facilities). Rather, the government budget (as indicated in Table Eight), presented
expenditure categories including both activity forms (central administration called
"headquarters" and curriculum development, for example) and levels of the system
(primary education, secondary education, etc.) Unfortunately, the major school expendi-
ture, teachers' salaries, was not divided by the level or type of education but instead was
aggregated into the single category of the unified teaching services. Similarly, bursaries for
all program types and levels were a single category and not pi ,,sented so as to allow analysis
of bursaries in specific programs.

The solution to this was to develop, with the Botswana Ministry of Education personnel,
a system for allocating the amounts in the aggregated categories across the levels and types
of education. For teachers this was done based upon separate data on teacher assignments
by types of academic and teacher training credentials. From this it was possible to derive
the probable salary levels. For other categories, such as curriculum development, adequate
data did not exist for allocation and, thus the category was folded in with other general
administrative costs and distributed based upon the assumption of enrollment proportion-
ality as was discussed above.
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TABLE SEVEN

BOTSWANA SECONDARY SCHOOLING
UNIT COSTS, 1982-83

Government Government-Aided Community Junior

Student Gov't Total Student Gov't Total Student Gov't Total

Type Cost Cost Cost Cost Cost Cost

Tuition P 20 P 20 P 200 P20 (Grant)

Uniforms 10 10 10

Books/
Supplies 35 35 Incl. in tuition

Exam Fees 5 5 5

Dinner 12 76

(Day Pupils)
or
Room/Board 60 114 114

(boarders)

Teacher Salaries

Other Salaries

Other Expenses

Subtotal

357

100

238

809 less
tuition (boarders)
or
771 less
tuition (day pupils)

70 415

Boarders 130 789 919
82 751 833 70 395 465 215 134 349

SOURCE: TEES Project, Botswana Education and Human Resources Sector Assess-

ment, 1984.
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TABLE EIGHT

GOVERNMENT OF BOTSWANA
MINISTRY OF EDUCATION RECURRENT BUDGET

1984/85 AND 1990/91

Department

1984/85

Expenditure Percent
(P'000)

1990/91

Expenditure Percent
(P'000)

ANNUAL
GROWTH

RATE

Headquarters* 10.4% 17,477 12.6% 14.5%

Primary
Education 842 1.1% 1,083 0.8% 4.3%

Secondary
Education 10,357 13.9% 23,094 16.6% 14.3%

Teacher
Training 1,602 2.1% 2,404 1.7% 7.0%

Technical
Education 2,259 3.0% 9,241 6.6% 26.5%

Nonformal
Education 817 1.1% 868 0.6% 1.0%

Unified
Teaching 41,852 56.0% 67,528 48.6% 8.3%
Services

Curriculum
Development 1,032 1.4% 1,095 0.8% 1.0%

Bursaries 8,232 11.0% 16,249 11.7% 12.0%

TOTAL 74,749 100.0% 139,039 100.0% 10.9%

*Includes the University of Botswana and the Brigades

NOTE:

SOURCE:
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1984/85 figures are forecasts and 1990/91 are National Development Plan
6 targets.
LEES Project, Botswana Education and Human Resources Sector Assess-
ment Update, 1986.
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The cost situation was made more complicated in Botswana by the existence of
educational financial support from ministries other than the Ministry of Education, local
support, and some private family costs. Based on available data and assumptions about
expenditure levels and incidence, estimates were made for seven major levels or types of
education (with additional detail on the three major vocational/technical programs).

Table Nine presents the cost data for Botswana for the years 1983/84 (calculated forth
original sector assessmentIEES, 1984B) and 1984/85 (government figures used in the
assessment updateIEES, 1986B). Differences between the two sets offigures result from
real changes in the interim (for example, the government was making substantial new
investments in vocational and technical education during this period), changes in enroll-
ments (since these are unit not aggregate costs), better cost data, and different assumptions
for distributing central costs. The latter two changes were initiated in response to some of
the data questions raised in the initial Botswana assessment and the resultant reinforced
appreciation for the value of accurate cost data in policy analysis. While the average reader
may be surprised by the disparity between the two estimates in some items, most cost
analysts would be gratified by the fact that the new figures follow basically the same pattern
as the earlier ones. This especially is so given that the earlier estimates were derived under
less than ideal conditions of time and resources. Like all effectiveness or efficiency work,
cost analysis should be done on a recurrent basis, ideally on at least an annual basis, both
to identify trends and to allow for a cumulative improvement in the methodology of
deriving costs.

Cost analysis has as its primary purpose the production of cost figures for use with

effectiveness measures to produce indicators of educational efficiency. However, attimes

cost data are used without parallel effectiveness data and yet some conclusions, or at least
inferences, concerning efficiency may be drawn. This is justified only in selected
situations. For example, the data presented in Table Nine can be adapted to create a form

of cost index. The most common approach is to set primary education equal to 1.0 and
derive indices for the other levels and types of education in terms of their costs relative
to that of primary education. For the 1983/84 data in TableNine, the primary education cost
is 189 Pula, so all other costs would be divided by this amount to produce the indices as

shown below:

Primary Education 1.0

Secondary Education 4.0
Brigades 5.3

Other Vocational/Technical 11.2

Botswana Polytechnic 15.6

Automobile Training Trade School 12.8

Botswana Institute of Administration 5.2
and Commerce

Teacher Education 5.0
University of Botswana 37.8

1
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TABLE NINE

GOVERNMENT OF BOTSWANA
UNIT COSTS OF EDUCATION

1983/84 - 1984/85
(Pula per Year)

ITEM 1983/84 1984/85

Primary Education

Secondary Education

189

* 833

160

733

Brigades 1000 1000

Other Vocational/Technical 2123 3160

Botswana Polytechnic 2955 N/A

Automobile Training Trade School 2428 N/A

Botswana Institute of
Administration and Commerce 987 N/A

Teacher Education 938 1455

University of Botswana 7143 8079

Nonformal Education N/A 25

*Government or government-aided schools only

SOURCE: IEES Project, Botswana Education and Human Resources Sector Assessment
Update, 1986.

A danger of this form of cost analysis is that the politician or administrator may be
unduly surprised at the scale of some of the differences. This problem can be aggravated
if the data is presented in a polemic form such as "every college student means the sacrifice
of places for 38 primary school students." The "sacrifice" measure is accurate only if the
unit costs also are marginal costs (otherwise it may be possible to expand the number of
either college or primary students without requiring a reduction in the other proportional
to the index) and budget levels are constrained for aggregate educational expenditure (a
condition that unfortunately is increasingly common in all nations).
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Obviously, costs differences of the type depicted in the indices must be offset by

differences in the effectiveness of the education and training categories. The cost data, used

in isolation of effectiveness data, may raise important questions but can never answer

them. The antipathy many administrators and project directors have toward cost analysis

is that, unless such analysis is done for all competing forms of education, cost data can place

a program or project at a political or bureaucratic disadvantage. This results because

normal accounting procedures in ministries often exclude some costs and overlook others.

Thus, a detailed analysis that reveals these costs will make a program or project appear

relatively more expensive than other programs that have not been analyzed in a similar

fashion. Such comparisons of costs are best done when effectiveness among the alterna-

tives is the same (or is assumed to be the same as in most least-cost analyses). This often

is the case in pre-project assessments and even in some project evaluations.

One of the most detailed analyses of costs done on a major educational development

project was that conducted with World Bank financing for the joint Government of Liberia-

US AID Improving the Efficiency ofLearning (IEL) project (Windham, 1983 A,B,C,D,E).*

These analyses covered issues of unit costs by grade level, cost variation among school

locations, projections of dissemination costs by alternative dissemination schemes, com-

parisons of cost versus effectiveness between the IEL and control schools, and a revised

cost analysis based on changes in the materials requirement for the IEL program.

The changes were encouraged in part by findings in the earlier cost analyses. Among

the major points of the cost analysis were: (1) that the IEL system had large economy of

scale effects but that actual class sizes except at the grade one or two level did not allow

the system to take advantage of those scale effects; (2) the system was more adaptable in

terms of relative costs to urban schools than the rural ones for which they were first

designed; and (3) that dissemination costswould be greatest in the rural schools becauseof

high transport and management costs.

Even with these concerns, the results of the cost analysis were positive for the IEL

methodology. Table Ten summarizes the costcomparisons for the original and revised IEL

system and for three assumptions about textbook costs. The two major residual concerns

were the absorptive fiscal capacity of the Liberian government and the question of the

government's commitment to the IEL approach versus the traditional textbook-based

system. In 1986, the Government of Liberia, assisted by the US AID- financedIEES Projec

designed an integrated IEL-textbook system for consideration as the corn instructional

.11111111=

* The IEL project involved the use of programmed teaching materials in Grades One and

Two and in the first semester of GradeThree. Thereafter, programmed learning modules

were provided for the remainder of the six year primary cycle. The modularized IEL

system involved the use of basic instructional modules, reading booklets, review

booklets, practice booklets and semester tests. At the higher grade levels student guides,

test booklets and test answer keys, block tests, and an arts and craft manual were

provided.
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TABLE TEN

RELATIVE PER-STUDENT COSTS OF INSTRUCTIONAL MATERIALS

Grade Level and
Instructional Material

NUMBER OF STUDENTS IN CLASS
20 40 60

Grade One
IEL (Original) $5.91 $2.95 $1.97
IEL (Revised) 3.55 1.78 1.18
Textbook (A) 9.38 9.38 9.38
Textbook (B) 4.69 4.69 4.69
Textbook (C) 2.35 2.35 2.35

Grade Two
IEL (Original) $6.27 $3.13 $2.09
IEL (Revised) 4.13 2.06 1.38
Textbook (A) 10.88 10.88 10.88
Textbook (B) 5.44 5.44 5.44
Textbook (C) 2.72 2.72 2.72

Grade Three
IEL (Original) $6.11 $3.07 52.04
IEL (Revised) 3.34 1.67 1.11
Textbook (A) 10.78 10.73 10.73
Textbook (B) 5.37 5.37 5.37
Textbook (C) 2.68 2.68 2.68

Grade Four
IEL (Original) $6.70 $3.35 $2.23
1EL (Revised) 2.80 1.40 .98
Textbook (A) 9.42 9.42 9.42
Textbook (B) 4.71 4.71 4.71
Textbook (C) 2.36 2.36 2.36

Grade Five
IEL (Original) $6.70 $3.35 $2 23
tEL (Revised) 2.80 1.40 .93
Textbook (A) 11.65 11.65 11.65
Textbook (B) 5.83 5.83 5.83
Textbook (C) 2.91 2.9' 2.91

Grade Six
IEL (Original) $6.70 $3.35 $2.23
IEL (Revised) 2.80 1.40 .93
Tex ttxxik (A) 9.02 9.02 9.02
Texttxx)k (B) 4.51 4.51 4.51
Textbook (C) 2.26 2.26 2.26

SOURCE: D.M. Windham, "Cost Estimates at the Revised 'Improved Efficiew y of
Learning' Project's Materials Component," 1983.

NOTE: Textbook (A) refers to approved texts at one text per student. Textbook (B)
refers to reduced price texts at one text per student. Textbook (C) refers tore-
duced price texts at two per student.
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system for primary education in Liberia (IEES, 1986). Much of this design work was based
upon updating and modification of the original cost analyses.

Once cost estimates are generated, by either the aggregate or the ingredients approach,
one still has to be prepared for the problem of their appropriate analysis. The relationship
of costs to class or school size poses a special problem in this regard. In the IEL example,
it was noted that the costliness of the TEL materials, and thus their relative cost when
compared to textbooks, varied depending upon class size. When any input cost is fixed
that is, it does not increase in aggregate amount with enrollment, then the unit (per-student)
cost of that input must decline as enrollment increases.

The view of the teacher expense as a fixed cost of education presents a basis for
examining this concept of unit cost. Part A of Figure Three indicates that the average cost
per-student has a declining (and asymptotic) relationship with enrollment when teacher
cost is the only classroom cost. If one ignores the effect of class size on student
achievement, then one can see that smaller classes inevitably will have the disadvantage of
a higher unit cost than will larger classes. The decline in average cost that comes with
expansion in the size ( scale) of classroom operation is an example of an economy of scale.
Part B of Figure Three indicates the "step-function" that exists as one expands the analysis
of unit cost from the single to multiple classroom situations. The peaks in the function that
occur at points A and B result when a new teacher (or teacher plus classroom) is added to
accommodate more students. If one has one teacher that costs $2,500 per year and fifty
students, the unit cost is $50 ($2,500 divided by 50) as indicated at point A. If a new teacher
is hired when the fifty-first student is granted admission, then the total teacher cost will
increase to $5,000 (2 times $2,500) and the new unit cost will rise to $98.04 ($2,500 divided
by 51) as indicated at point B. Cost will once again begin to decline as new students arc
added. Eventually, when there are 100 students, the unit cost (at point C) once again will
be $50 ($5,000 divided by 100) or the same as at point A.

This relationship is an important one in understanding the concept of economics of scale
within a class and within a single school and in understanding administrator approaches to
teacher utilization. One often hears comments about small classes being "uneconomic."
This is a special case of the general error of confusing economy or efficiency with
inexpensiveness. Small class size does mean higher unit costs; however, as was noted
earlier for the case of rural schools, such a situation is only uneconomic when the practical
considerations and production conditions would allow for larger classes. In many rural
areas, for example, it is not possible to have large class sizes (especially in the upper grades
where prior attrition has had an effect on the available candidates). Also within the
production conditions of the teacher-centered classroom there are few ways to alter the unit
cost with the exception of resorting to multiple class teachingan alternative that can pose
problems in terms of achievement levels.

Another case of justified higher unit cost is where the subject matter (e.g. laboratory
science) or the nature of the students (e.g., learning impaired pupils) require much greater
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FIGURE THREE

TEACHER COSTS PER STUDENT
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individual attention than a larger class will allow. In summary, analysts need to be very

careful about identifying unit cost variations with inefficiency when at best, higher unit

costs are a possible symptom; at worst, they can be a totally misleading indicator for policy

formulation. The solution is to have more information on unit costs and more information

on the classroom context within which the costs are generated.

Before concluding this discussion ofeducational costs, a small digression is justified on

the "perception" of educational costs. It is one of the common characteristics of

educational production that the perception of cost varies depending upon the role. of the

individual within the educational hierarchy. The parent or student may view all costs as

given or fixed with the exception ofstudent time. In a society where child labor remains an

important contributing factor to family welfare, the amount of time required for schooling

and its incidence within the work day and across the calendar year will have a dramatic

effect on the willingness of parents to release children to participate in school activities.

Depending upon cultural standards, parents may have different opportunity costs (the value

of the perceived sacrifice in allowing the child to attend school) for male versus female

children; when combined with labor market biases in favor of males, the net, if not

aggregate, effect of these cost and benefit comparisons is normally in favor of male

education over female education (with the inevitable result of maintaining across genera-

tions the very gender inequality that education programs often are designed to ameliorate).

Mandatory schooling, if enforced, has theeffect of reducing the legal opportunity costs

of child participation in schooling to zero. It does not affect the real sacrifice to the family,

of course, and that is why enforcement notpronouncement of compulsory schooling is the

key determinant to changing family behavior. While mandatory participation laws or

regulations may require participation they do not, by themselves, assure regular atten-

dance, retention, or motivation in learning. A major problem in many developing nations

is that compulsory education lawshave been instituted prior to theestablishment of a school

system that can benefit most students. The result can be a disillusionment with education

by some parents and children and an abandonment of the school system for private and

non formal alternatives or even for a return to traditional child or young adult forms of

employment. For some sub-Saharan African societies the failure of the educational system

has been coincident with the failure of general economic development. Thus, the

opportunity costs of education are lower (because of fewer jobs for children and young

adults) and some children may be caught between the equally dismal alternatives of a

seemingly ineffective education and a labor market which requires increasingly high

educational credentials for even the most rudimentary of modern sector ;obs.

While the costs of student participation arequite real to the parent and student they often

are ignored by the teacher in designing instructional conduct in the classroom. Viewing the

student time as "free" may lead the teacher to institute activities that make poor use of

student time, including leaving students to wait for further instructions or assignments.

While some time off-task is inevitable, the danger in the teacher having an unconcerned

attitude toward a proper utilization of student time is that all students, but especially the
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more advanced students who are likely to complete assignments more quickly, may
develop negative classroom attitudes and bad work habits.

As suggested here, the dramatic difference in the studentversus teacher judgment as to
the value of student time is at the heart ofmany classroom problems. Teachers are vested
with the authority to use both their own time and that of the students; thus, there may be
excessive use of the lecture format because this approach economizes on teacher time even
though it may be wasteful of individual student time relativeto small group, tutorial, or self-
study alternatives. A proper administrative approach would require that the teacher's
choice of instructional technology consider the cost of all inputs and not just that of their
own time and effort.

The complaint of the student vis-cl-vis the teacher often is echoed by teacher complaints
about parents, supervisors, and administrators. Many teachers may feel that the "manag-
ers" of the schools are making management decisions as if there were a zero marginal cost
to using teacher time. Thus, decisions are made to change the educational process by
increasing the demands on teachers rather than by supplying the teachers with the
complementary inputs necessary to make the teachers more effective. The rationale is that
teacher responsibilities can be increased without affecting the nominal school budget
which is not the case if additional instructional support materials or equipment are
provided. What often results, of course, is that the new responsibilities are either unfulfilled
or exert a real "cost" in terms of general teacher motivation and effort (and can lead to
reduced retention of teachers and substantial concomitant costs for the training of new
teachers and the loss of expertise). Given the salary of teaching in most developing
countries, anything which increases the burden to teachers of remaining intheir occupation
will drive out of teaching those who have the best opportunities in other employment.
While there is unlikely to be a perfect correlation between the pedagogical ability of
teachers and other job opportunities, the correlation is assumed to be positive: the
implication is that there will always be a tendency to lose the better teachers first if the
"cost" of being a teacher is increased substantially.

Finally, individual school administrators often feel that central government bureaucrats
or politicians may not consider the implications for local school costs in thepronouncement
of new programs or policies. There is no more consistent pattern of policy practice in
education over the last twenty years, in both developed and developing nations, than for
central authorities to devolve new responsibilities on the local school without a concomi-
tant increase in the resources with which to meet these new responsibilities. The foregoing
is not a specific criticism of attempts to increase the level of effort of educational
practitioners; rather, it is a general warning that a failure to consider costsin all their
formsmay lead not just to the failure of new reforms but to the creation of counterpro-
ductive results.

* Support from non-economists for the important role of cost analysis can be found in
Friend (1985), Cummings (1986), and Postlethwaite (1987).
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From this brief discussion it may be seen that there is policy insight to be gained from

the analysis of cost issues even when effectiveness measures are notavailable.* Whatever

the contribution of cost analyses alone, however, their real value lies with their use in
conjunction with the effectiveness measures discussed earlier in this report. In the next

section a listing and brief discussion will be presented dealing with the alternative
indicators of educational efficiency that may be produced when one has both cost and

effectiveness data.

II. ALTERNATIVE EDUCATIONAL EFFICIENCY INDICATORS

The follbwing discussion of efficiency may appear almost anticlimactic given the
detailed discussions of effectiveness measures. As noted above, any valid effectiveness

measure, when combined with cost data, can be used to indicate the degree of efficiency
with respect to the resource measured. However, in the discussion that follows the

emphasis will be on those effectiveness measuressuch as number of students, graduates,
achievement, or earningsthat are most frequently used to indicateeducational efficiency.

The discussion will be organized around the four models ofefficiency analysis presented

earlier: benefit/cost, cost-effectiveness, least-cost, and cost-utility. Within each category

the discussion will focus on examples of the effectiveness measures appropriate to the

particular model as well as some further methodological issues that arise relative to the

specific model or its operationalization. The discussion is not exhaustive and does not
include all of the aforementioned effectiveness measures. As was noted in discussing them

in detail, some measures simply are too narrow to be used alone as a general efficiency
indicator. Others simply cannot be operationalized at a reasonablelevel of objectivity and/

or for a reasonable data expense. However, the list of indicators presented here are
important in themselves and as prototypes for other indicators that may be developed if

alternative and preferred measures of effectiveness become available. In summary, the
indicators discussed below are indicative of the major range of indicators one is likely to

encounter in educational policy analysis in either a developed or developing nation.

A. Benefit/Cost Analysis

In business situations the direct outputs of the production process have a financial value

(based upon market or social judgment) that is stated in monetary terms. Thus, the

comparison of benefit/cost ratios for business alternatives is a corn mon means of promoting

rationality in the decision process. Whether the benefits and costs are for a single time

period or occur over multiple time periods has no effect on the validity of the benefit/cost

criterion: it is equally suitable for either consumption or investment decisions.

Education and the educational production process are not directly analogous to the

situation in the business sector. The direct outputs of education, such as attainment and

achievement results, are not directly expressible in financial terms. To identify a benefit

of education in such terms requires shifting to the less direct outcomes such as employment

and earnings. Employment effects themselves are interpretable in financial terms only to
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the extent they affect the probability of receiving different patterns of future earnings or of
reducing obligations for social support such as unemployment and welfare transfer
payments. Also, the consumption aspects of education are rarely considered directly; more
often, they are treated as a residual effect or as an explanation for expenditures on education
in excess of what can be justified by the investment criteria.

Because education takes place over time and its results (especially those related to
earnings) occur over an even more extended time, two special forms of benefit/cost analysis
have been used in studying educational investments: the present value of benefit/cost
approach and the rate of return approach. Both models are based on net benefit and cost
relationships such as those shown in Figure Four, Parts A and B. In Part A, there is a single
net cost period followed by a period of varying net benefits. This is analogous to the normal
understanding of a period of education and training (during which direct costs and
opportunity costs are incurred) followed by a period of higher earnings. Part B indicates
a pattern of recurrent net cost as would occur if an individual had to interrupt employment
periodically for new or refresher training.

It is critical to understand that the diagrams represent net costs and benefits to the
individual for every single time period. Benefits from education may occur while the
person is still in training and the person may have additional costs during the employment
period to maintain the value of their education.

The concept of opportunity cost was raised in the original discussion of efficiency and
educational production. If training or education requires that an individual sacrifice
employment or leisure time then the value of this time is a "cost" of education. Most
commonly this is operationalized in terms of the foregone earnings of the individualthe
reduction in earnings as a result of the time spent as a trainee or student. Similarly, the
earnings benefits must be not total earnings but the increase in earnings as a result of the
education or training program.

The net benefit curies presented in Figure Four are for individuals and would be relevant
for individual decisions about education. If one were analyzing social decisions about
educational investments additional factors would have to be considered since some costs
and benefits would not appear as a direct effect upon the individual student or trainee. For
example, the amount of subsidy (of tuition, housing, food, etc.) paid by government or other
social agencies to assist the student/trainee should be added as a cost factor to the amounts
paid directly by the individuals; similarly, some authors insist that the higher amount of
taxes paid e- higher incomes by graduates is a benefit to society and should be added to the
net amounts received by the individual (Windham, 1981, suggests that only the difference
between the educated person's increased tax payments and his or her increased use of public
services should be so considered). Externalities, both positive and negative, also must be
included in the analysis in order to facilitate the social decisions and to increase their
rationality.
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FIGURE FOUR

INCIDENCE OF NET BENEFITS OVER TIME

A. SINGLE NET-COST (INVESTMENT) PERIOD
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Given the data in Figure Four (understanding that it may be private or social, for an
individual or for a group), it is possible to calculate either a present value of benefit/cost
ratio or a rate of return statistic. The details of present value analysis can be found in any
undergraduate finance text. The standard reference for rate of return analysis is Psacharopoulos'
Returns to Education (1973). However much one may disagree with his application of the
methodology (Klecs, 1986), no better treatment has beenprovided of the basic concepts of
rate of return estimation.

Both forms of analysis depend on comparing benefits and costs over time. The present
value approach calculates the time discounted value ofbenefits minus costs for all the time
periods in which benefits or costs occur. The formula used is:

where:

n

PV =

t = 1

C,

(1 + r)

PV = the sum of the present values of the net benefits (Bt-Ct)
13, = benefits in each time period

= costs in each time period
n = number of time periods "C'

= rate of discount.

For an educational investment to be justified the present value of net benefits must not
be negative (if they are zero the investment leaves the investor's present condition
unchanged) and the present value must be at least equal to that of alternative investments.

While the present value approach is logical and obvious and has pedagogical merit in
training individuals in the investment concept, it has not been the more popular criterion.
Rather, the rate of return approach for education has dominated the economic literature in
the same manner that rate of return has been the preferred criterion in business investment
analysis. One would use the same formula as above but, rather than using an externally
defined rate of discount (most commonly the cost of borrowing funds), one solves the
equation to find the unique rate of interest that will cause the present value of the sum of
net benefits to equal zero. By definition, this is thesame rate of interest that sets the present
value of benefits equal to the present value of costs; it thus establishes the rate of interest
at which the project will "break-even."

This approach satisfies the criterion of non-negativity, since if the calculated rate of
return exceeds the appropriate external rate (the rate of borrowing, for example), one can
be sure the present value of net benefits is positive. However, the rate of return approach
should be avoided in comparing mutually exclusive alternatives (forms of education or
educational/work alternatives that cannot be pursued simultaneously). Ray (1984) notes:
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In such comparisons, the project with the highest rate of return is not
necessarily the one with the higher NPV and is therefore not necessarily
the best project. While a variant of the rate of return technique can be
used to indicate the correct choice in such cases, it is usually cumbersome
and prone to error. The rate of return technique is therefore not fully

satisfactory.

A (cynical) explanation for the continued use of rate of return analysis in spite of this

methodological weakness may lie in its apparent complexity to noneconomists.

This debate aside, the investment analysis criteria as indicators of educational efficiency

will and should continue to be used. Those technicians who misuse such analyses are no

more culpable than are the administrators and others who have not made the effort to master

the concepts and thus are not able to interpret the results of such analyses for themselves.

As with all efficiency analyses, the investment criterion of benefit/oast is not the sole

answer but can be a significant contributor to better understanding and thus to better

answers.

The educational system, and the economic environment in which its operates, will need

better answers desperately in the next two decades. Ignoring the effect of education on

earnings is foolish both professionally and politically for policy analysts; failing to improve

the quality of the analysis of this relationship through proper use :benefit-cost approaches

would be equally foolish.

B. Cost-Effectiveness Analysis

In moving from financial benefits to quantitative effects one greatly expands the number

of output and outcome measures of effectiveness that may be combined with cost to

generate an indicator of educational efficiency. Of the vast number of alternative forms of
indicators that could be discussed based on the earlier survey of educational effectiveness

measures, five indicators will be emphasized here because of their frequency of use,
general availability from standard data sources, and meaningfulncAs for policy analysis:

- unit cost
- cycle costs
- attrition cost
- cost per unit of achievement
- cost per unit of dispersion

Unit costs may appear an unsuitable indicator of educational efficiency since it meas-

ures only total costs divided by the number of students (or the total of an ingredients-based

summation of the various cost inputs for an average student). The purpose of unit cost

calculations, however, is to allow one to compare the available, even if minimal,

quantitative data on education with qualitative information and inferential analysis to

identify areas of potential inefficiency. This then allows the analyst to study the specific
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problems and opportunities that exist for improving effectiveness (as equated with size of
enrollments) for a particular level and type of education. Although not sophisticated, unit
cost analysis is often all that the availability and quality of cost and effectiveness data will
permit.

TABLE ELEVEN

PUBLIC PRIMARY SCHOOLING IN BOTSWANA:
ESTIMATES OF UNIT COSTS AND CYCLE COSTS 1983/84

I. UNIT COSTS

Cost to Parents P 15
(uniforms & misc.)

Cost to Government
MOE P 136
MLGL 18

Local 20
Subtotal 174

Total Cost P 189

II. CYCLE COSTS

Year Pupils per Standard*
One Two Three Four Five Six Seven

One 1,000
Two 978
Three 969
Four 1,037
Five 882
Six 833
Seven 1,083

A. Cost of an A or B pass = 21.4 years or P4,045
B. Cost of an A,B,C pass = 10.3 years or P1,947

* Assumption of progression rates based on Ministry of Finance and Development Planning
projections for 1983 forward.

SOURCE: LEES Project, Botswana Education and Human Resources Sector Assess-
ment, 1984.
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Where enrollment data allow, it also is recommended that cycle costs be calculated.

Cycle cost is defined as the average number of student years of education provided by the
educational system relative to every graduate produced. Itis calculated from a table of past

enrollment patterns or a table of enrollmentprojections. Cycle cost is not the average time

it takes each graduate to complete the cycle. The cycle cost indicator includes the years

of education (including repetition) of the graduates plus the years of education (again
including repetition) of all non-graduates.

A comparison of financial unit and cycle costs (years multiplied by the cost per year) is

presented in Table Eleven (from the Botswana sector assessment of 1984). The unit cost

data has been derived for 1983/84 by the inputs (ingredients) approach and is equal to Pula

189 per year. Part H of Table Eleven indicates the expected progression rates including

repetition for the seven year primary cycle that existed in Botswana in 1983/84. For every

1,000 students who begin standard (grade) one in Year One, the table depicts how many

students will be in each succeeding grade and year. The high figures for standards four

and seven are because of the higher rates of repetition in these two years.

Out of every 1,000 students who begin, 317 are expected eventually to receive an A or

B pass and 658 an A,B, or C pass on the nationalprimary school leaving examination. Thus

the cycle cost for this example is equal to the number of passes on the examination
(graduates) divided by the total student years of education (6,782 = 1,000 + 978 + 969 +

1,037 + 882 + 883 + 1,083). Thus, the cycle cost for A and B passes is 317/6,782 or 21.4

student years; 21.4 years times the unit cost of Pula 189 results in a financial cycle cost of

Pula 4,045. If one uses the more generous definition of A,B, and C passes to define
graduates, then the cycle cost in years is 10.3 (658/6,782) and in financial terms is Pula

1,947 (10.3 x P189). Again note that no graduate is expected to take 10.3 and certainly not

21.4 years of education to finish the seven yearcycle; and yet, these years of education will

have to be provided by the education system because of the effect of repetition and attrition.

A possible weakness in the cycle cost methodology is that it values only graduates.

Where school leavers prior to graduation are determined to have derived significant benefit

from schooling some adjustment can be introduced to grant partial value to such school

leavers. The most common example of this is in primary education where the achievement

of literacy and numeracy will, even if the individual does not graduate from the primary

cycle, have significant social and personal effects. A counter argument to this concern is

the fact that labor markets, at least at the entry level, are keyed to graduation levels and

certificates and not to years of attainment or acquired skills per se. One need only compare

the earnings or employment of graduates and near-graduates of secondary school and

higher educztion institutions to see the impact of the labor market fixation on graduate

certificates.

A third and related efficiency indicator that can be calculated from basic data is the

attrition cost index (in part, a misnomer because it includes both attrition and repetition

effects). It is based upon the ratio of cycle cost to the product of unit cost multiplied by the

number of years in the schooling or training cycle. For example, for the Botswana data cited
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above, the cost per primary cycle graduate ideally would be Pula 1,323; this is the product
of unit cost of Pula 189 times the seven years required in primary education. When this
value is compared with the actual cycle costs, one derives an attrition cost index of 3.06
(4,045/1,323) for A and B level graduates and 1.47 (1947/1,323) for A,B, and C level
graduates. It should be recognized that since the unit cost figure is in both the numerator
and the denominator, cycle and attrition costs may be calculated from student years alone.
This is important to remember if unit costs are unavailable or unreliable and one still needs
an efficiency indicator incorporating attrition, repetition, and graduation rates.

Unit and cycle costs and the attrition cost index operate under the assumption that
students or graduates are the desired output of education and that enrollments and
graduation rates are acceptable effectiveness indicators. The enrollments would be
completely valid as an indicator only if graduation had no pay off, per se. The graduation
measure is an adequate indicator only if one can be sure what the status of "graduate"
implies in terms of the cognitive and noncognitive attributes valued by the market or
society. Because neither of these assumptions is fulfilled in reality, one can use these
efficiency indicators only with great care and in full knowledge of their narrow conceptual
base.

To widen that conceptual base, researchers have tried to measure the specific achieve-
ment of students and graduates. The methodological and interpretive limitations on these
measurements were discussed earlier. Assuming these can be eliminated or, more
probably, controlled for in the analysis, the comparison of costs with effectiveness in
achievement would be an improved indicator of educational efficiency. What the analyst
seeks to identify is whether a change in expenditure can lead to a change in achievement.

Of course, the goal of efficiency analysis is to identify the most efficient not the most
expensive forms of education. The researcher must be assured or prepared to assume that
the additional expenditures are allocated across inputs in such a manner (i.e., within the
most effective technology) that the expenditures are focused on the inputs that can make
the greatest contribution to the desired output or Nitcome measure(s). The desired measure
or measures of outputs or outcomes must be selected based on the value judgments of the
key decisionmakers. For example, if the key decisionmakers are interested in the effect of
education on national economic development it would not be useful to supply them with
information on the efficiency with which education promotes enhanced appreciation of art
(unless one can show a causal or coincident relationship of art appreciation with economic
development outcomes). Similarly, if the key decisionmakers primarily are interested in
education's effect on student and graduate political opinions and loyalties, they may find
little value in information on the average effect of education in terms of enhanced
mathematical skills.

The achievement measure chosen must be selected based upon the preferences of the
users of the efficiency information. The most common subject areas selected arc language
and mathematics scores because of the centrality of these two topics within the school
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curriculum. Achievement in social studies, civics, art, science, etc., potentially are equally

valid but they have been less commonly used measures of academic achievement.

When multiple subject areas are of interest, it is preferable to analyze them individually
rather than to create an artificial index (by creating a weighted or unweighted average of

the achievement scores across ^ubject areas). The meaning and relevance of an index or

average such as this is uncertain and will not be as readily interpretable by decisionmakers

as will the separate results by subject area. An additional advantage of presenting the
individual scores to decisionmakers is that it forces them to weight the individual values
(language versus mathematics skills for example) and prohibits the researchers from
imposing their own values as to the relative importance of the subject areas in an implicit

manner that may not be recognized by the decisionmakers.

Once the achievement effectiveness measure is selected (and one has controlled for
other determinants)* it is "simply" a matter of comparing how the cost variations among
the sample, or population of cases, affects the achievement measure. In an experimental
setting both the control of other variables and the isolation of expenditure on the most
productive inputs arc easier to achieve. In what is termed "naturalexperiments," using data

from the normal population of education, these controls are exerted statistically. However,

one can only control for those variables which do, in fact, vary across the population.

For example, one can test the effect of class size changes on costs and achievement in

an experimental population by creating classes that vary in sin but are standardized (to the

extent feasible) in every other manner ofdeterminant (Cah:::: al., 1983, is one of the few

cases of an experiment which involved change of class size during the experiment). But
in the actual education population one may find either that class size varies only within a

narrow range (because of regulations, teacher assignment policies, or some other cultural
or bureaucratic standard) or that it varies outside this range only in cases correlated with
other determinants such as size of place or multiclass teaching practices. An example is that

small upper-primary classes in many countries exist but they are so highly correlated with

rural location that statistically one cannot separate the causal effects. Similarly, in some
countries, large classes may be identified with urban areas where population is greater or

with rural areas where teacher supply is more of a problem. The point to be remembered

is that statistical controls are not always fully effective in the analysis of non-experimental

data.

The issue of class size (mentioned abode and in the earliereffectiveness section of this

report) illustrates this point. Many studies in the U.S. and Europe in the 1960s and 1970s

found no class size effects on measured achievement. This is hardly surprising given that
class size variation was concentrated in the range of 25 to 35 students. However, one can

conceive of class size effects without expecting them to have an impact within the narrow

* To compare costs with achievement outcomes wi,hout controlling for other determi-

nants is methodologically unsound and requires c ,treme caution in the interpretation of

the results.

r
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range that exists in the standard school or training center. Logically, a tutorial (one student
to one teacher) would be a superior form of instruction in certain settings, especially if
cognitive achievement is the primarily desired output. More importantly, the monolithic
attitude of donors and national administrators concerning the irrelevance of class size has
restricted the responsiveness of educational systems to the special needs for rerncxliation
activities for physically or learning disabled students and the special requirements of
certain courses of study such as laboratory sciences and foreign language (see, for example,
the recommendations for remote rural Chinese schools in the China Study Report, 1986).

The lesson to be learned from the cost-effectiveness studies of the last three decades is
one of caution in interpretation and the need for greater care in the conduct of such research.
A final example of the latter is that cost effects are almost always more easily attributable
to an instructional change or innovation than are achievement effects. The danger is that
an inherently conservative if not negative attitude toward educational changes (and
certainly experimentation) can develop. The solution is not to offset this by manifestation
of an evangelical zeal on the part of the change advocates. Rather, the decisionmakers
themselves must become more competent in questioning research design and conduct and
in interpreting research results. With greater competence will come greater confidence in
their ability to monitor educational change and reform.

The analysis of cost per unit of achievement always must assume that dispersion
(variation in individual achievement results) is constant or irrelevant. However, given the
importance assigned by most societies to education as an equalizing force, it is possible to
design an efficiency study that would look at cost per unit of dispersion as one indicator
of efficiency (with controls to assure that reduced dispersion is not concomitant with
reduces; average performance). Any measure of dispersion could be used but the standard
deviation and Gini coefficients (see Appendix) are the most useful measures. Again, in line
with economic theory, one is interested in the effect of a change in cost on the change in
the measure of dispersion.

The instructional technology as well as the relative and absolute use of inputs must be
considered in determining effects upon the equality of achievement results. The methodo-
logical issues of control and determinacy are exactly the same as discussed above for cost-
effectiveness analyses that use mean achievement as the effectiveness measure. The
infrequency of cost-effectiveness studies that focus solely on dispersion indicates that both
policy analysts and, one assumes, decisionmakers consider equality of outcomes a
secondary, albeit legitimate, effectiveness measure.

In fact, one of the great needs in educational policy analysis is to advance the position
of dispersion of results to parity with that of mean achievement. Concern about
achievement must be concern about the distribution of achievement, not just its central
tendency. Not only is every child of equal importancealthough some studies either
ignore or are oblivious to this point. The outcome effects of education are a function of the
distribution or mix of output charac7istics and not just a function of the mean level. The
labor market responds to the differences in workers as effectively as it does to then common
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traits; to date most educational research has not been asattuned to measures of dispersion

as they have been to measures ofcentral tendency and this weakness needs to be remedied.

To many economists and educational researchers, achievement equality is not a subor-

dinate goal but must be concomitant to changes in achievement means. One can make a

policy decision to sacrifice equality in order to promote mean achievement or even to

sacrifice the achievement results of part of a population to benefit another part of the

population. But this should be a decision based on sound knowledge of the relationships

between educational costs and both individual achievement levels and differences.
Otherwise, one may make sacrifices that are unnecessary or institute policies that are

inefficient in their tradeoff of achievement growth versus achievement equality. To have

the prerequisite information to make these critical choices, analyst must possess cost-

effectiveness data related both to the unit of achievement and to the unit of dispersion.

C. Least-Cost Analysis

As defined earlier, least-cost analysis seeks to identify the least expensive means of
producing a given effectiveness with the effectiveness measure specified in any form or

combination of the forms discussed earlier. However, this approach does not provide the

analyst license to ignore effectiveness issues. A review of donor and government project

proposals could lead one to this misinterpretation. While one cannot always prove that the

alternatives under consideration are equally effective, some evidence should be provided

that the differences in effectiveness are of a scale that is irrelevant for the current policy

considerations. If one can only assume equal effectiveness among the alternatives, the

analysis might be better described as a form of cost analysis (such as was described for the

Liberian IEL project) and not as cost-effectiveness analysis.

Least cost analysis can be used for each of the four types of effectiveness measures

discussed earlier: inputs, processes, outputs, and outcomes. Examples of least-cost
analysis based on inputs would be those that focus on cost per teacher, per textbook, per

class, or per school. Here, one is defining the effect as an input type and seeking to identify

the most efficient way of delivering that input. Similarly, one can compare classroom or

school costs under varying instructional systems (technologies) so as to assess the effect of

alternative processes on costs (per student or per graduate). The assumption in both the

input and process definitions of effectiveness mustbe tho t these measures are "acceptable"

proxies for the more obviously relevant output and outcome measures of effectiveness.

Least-cost analysis of output measures is preferable for this reason. Common output

measures in least cost analysis are attainment rates, achievement levels, and attitudinal or

behavioral measures. These studies differ from cost- effectiveness in that, in least-cost

analysis the analyst must show that the effectiveness measure does not vary or vary

significantly rather than, as in cost-effectiveness analysis, study how the effectiveness

measure varies for a fixed change in cost. Least-cost analysis emphasizes costdifferences

while cost-effectiveness analysis emphasizes the changes in both cost and effects.

115



Chapter 5

Finally, outcome measures such as employment, earnings, social attitudes, etc. may be
used in least-cost analysis although it becomes more difficult to assert that such effectsare
invariable across educational alternatives. The most common form of least-cost analysis
then is the one dealing with outputs, and within the output category, the most common
effectiveness measure is that of achievement.

D. Cost-Utility Analysis

Little additional detail on cost-utility analysis can be presented here except to empha-
size again the distinctions from least-cost and cost-effectiveness analysis. Cost-utility
analysis can be based on data from any of the preceding forms of efficiency analysis. It
differs from the least-cost analysis in that, in cost-utility analysis, the value of both costs
and effects may be subjectively determined and there is no need to standardize (through
proof or assumption) the effectiveness side of the equation. Cost-utility analysis also does
not depend solely on objectively quantified costs and effects of the types found in cost-
effectiveness and benefit/cost analysis.

To help clarify these distinctions further, researchers engage in benefit/cost, cost-effec-
tiveness, and least-cost analyses but decisionmakers (especially administrators and politi-
cians but including individual parents and students) always engage in cost-utility analysis.
Rarely can the "objective" forms of efficiency analysis be sufficiently comprehensive that
one would base educational decisions solely on the ratios or coefficients they generate. It
is the responsibility of decisionmakers, public or private, to be informed of the quantitative
findings but the final decisions almost always will come down to a question of applying
their own values and experiences in interpreting the available data.

When researchers bewail the indifference shown toward their results by apparently
uninformed decisionmakers, the researchers sometimes have justification: in organizations
that have a history of inaccurate, incomplete, and untimely data, a bureaucratic culture of
personal culpability, and a highly politicized public sector, many decisionmakers have not
been encouraged to acquire the skills that would allow them to utilize educational policy
data purposefully. More often, however, the researchers are failing to appreciate the more
complex utility determinants of choice faced by the educational decisionmakers. Even if
the decisionmakers accept the analysts' data, they still must interpret the data for
themselves in terms of the larger social or political systems within which they operate and
their own values.

For example, a common finding in the last decade has been that most developing nations
have a relative over-investment in higher education and an under-investment at lower
levels (such findings only rarely deal with the inefficiencymisinvestmentat all levels).
Researchers often express dismay that such findings do not spur administrative reforms and
reallocation of resources from higher education to other human resource subsectors. The
role of higher education, however, is such that it is not subject to reform based on these
narrowly-defined efficiency indicators. Rather, because higher education serves multiple
roles in addition to promoting national economic development (e.g., a national or regional
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status symbol, a service institution for the elite, and an escape valve for the pressures of
unemployment from an excessively expanded secondary education sector), the narrow
definition of most higher education efficiency indicators allow them only limited applica-
bility to the decision process. The decisionmakers do not necessarily ignore the results of
the efficiency researchers; they may, however, assign the results less weight than the
researcher would.

Convergence between research results and decisionmakers' premises can only occur
through the increased use of multiple indicators of efficiency. As noted in the introduction
to the economic concepts related to efficiency, the definition of efficiency is a function of
the definition of educational goals--the desired outputs and outcomes. Since it is possible
fora single individual (stakeholder) to have multiple goals, and since almost all educational
activities have multiple stakeholders, the use of single dimensions of effectiveness based
upon a narrow definition of cognitive achievement or financial success is dramatically

inappropriate.

Given the serious methodological limitations faced by all educational analysts and the
special problems of applying economic concepts to such a complex activity as education,
the solution will not be found only in improved technical devices for measurement or even
by more expensive analyses. Objective data can be improved but even the best objective
data will not eliminate the need for subjective judgments by decisionmakers. In the final
instance, all educational decisionsfrom the individual student-teacher interaction to the
formulation of national policyare cost-utility decisions.

The researchers' responsibility is to widen the efficiency definition to include more
outputs and outcomes and to improve the accuracy, breadth, and timeliness with which this
data is provided. The most dramatic example of what happens when researchers fail to do

this is the sad history of educational innovation projects. Whether the innovation is

educational radio or television, programmed teaching or instructional materials, or any
other attempt to affect traditional classroom practice, the myopic focus of the researchers
on achievement results alone has been a primary reason why dissemination of these
innovations has been so rare and so slow. Achievement results are important, but so are
costs, so are administrative changes, so are parent, teacher, and public attitudes. The
undimensional definition of educational effects has led the educational innovations to be
experimental successes (by their own narrow definitions) but dissemination failures.

In some cases these failures are good things; administrators or others may have recog-
nized what the researchers did not: the innovative system would not have operated
efficiently outside the "greenhouses" of the controlled innovative classrooms and schools.
Unfortunately, many of the "failed" innovations would have been of substantial benefit to
many children and, eventually, to the larger society. In these cases, the failure of the
researchers becomes a failure for the educational system and for the society.

The culpability of the researchers lies in their unwillingness to identify the appropriate
efficiency indicators before the researchers begin their work. Instead of assigning an

C 117



I

Chapter 5

efficiency indicator the researchers feel is important (and often selected because of its
relative ease of measurement), the researchers should have engaged in identifying the
critical stakeholders and eliciting from them the appropriate measures of efficiency. Not
all of these will be easily operationalized and, for some, the cost-effectiveness of their
collection will not justify including the efficiency standard in the research. But identifying
the multiple indicators that stakeholders feel are important will improve the relevance of
the quantitative results and alert the researchers to the data gaps in the policy relevance of
their work. Knowledge of the latter can help researchers prepare the presentation of their
results in a manner such that all stakeholders will understand better why certain outcomes
or outputs important to them are not part of the research results.

If the above discourse sounds uncomfortably close to a description of needs assessments
or marketing surveys, that should not be surprising. The concept of "social marketing" that
has had such a salutary impact in health and agriculture dissemination activities has not yet
been utilized effectively by educationalists. Social marketing has two main initial
functions: to identify the wants and needs of the subject population and to promote new or
altered definitions of individual wants. Applied to efficiency analysis, the first function is
fulfilled by identifying the outputs and outcomes the various stakeholders to education
believe are important. The second function is more proactive in that one attempts to
introduce new output/outcome goals or to alter existing ones.

For example, parents may desire economic success for their child but not understand
why mathematics skills are a relevant indicator; the researcher cum social marketer for ef-
ficiency analysis can attempt to show parents how certain educational skills can promote
the goal the parents already have (thus altering the parents' understanding of effectiveness
or efficiency analysis based on mathematics achievement). In another case, teachers or
administrators may not see cost containment as an issue relevant for them. By convincing
them of the alternative uses of time and resources in the classroom and of the dire
consequences that will follow from the exhaustion of national fiscal capacity, a new
standard of efficiency incorporating cost considerations may be accepted by these stake-
holders.

The discussion of efficiency indicators completes the r "view of the application of the
economic concepts' of production and utility to educatioi . Before proceeding to the
summary discussion and the presentation of recommendations for research and policy, the
next section will present a discussion of the role of efficiency analysis in the creation and
maintenance of educational management information systems. This discussion is included
here because of the importance of institutionalizing efficiency analysis within the normal
workings of the education system. To date, efficiency analysis has been an ad hoc
occurrence in the management of educational institutions and systems; since the major
impact of efficiency analysis can best be realized from the cumulative impact of its
recurrent use, the present situation is one that, if maintained, will continue to limit the value
of efficiency analysis and retard the efficiency of educational operations.
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CHAPTER SIX

EFFICIENCY ANALYSIS AND EDUCATIONAL MANAGEMENT
INFORMATION SYSTEMS*

The relationship of efficiency analysis to the creation and use of an educational manage-
ment information system (EMIS) often has been misunderstood. Efficiency analysis is not

a means of using the EMIS, it should be the means of designing the EMIS. Efficiency
analysis does not say just what can be done with data but, more importantly, establishes
criteria for determining what data should be collected. This latter contribution is especially
important in that the present EMIS operations in most developing nations suggest that
tradition and ease of collection often are primary criteria used in the identification of data

for collection.

Why should efficiency, rather than quality or equity, be the organizing principle for an
EMIS system? Quite simply the efficiency concept incorporates the mostinclusive set of
criteria one could have for assessment or evaluation of an educational system or of its
components. The efficiency concept is inclusive of concerns for quality or equity, whether
these latter concepts are defined in terms of inputs, processes, outputs, or outcomes. In

addition, by giving equal place in the analysis to both costs and effects, the efficiency
concept is more responsive to economic realities and more responsible in terms of
recognizing the legitimacy of other social and individual uses of resources. Finally, as was
suggested in the efficiency chapter, there is a direct link between understanding how to use
efficiency data and conceptualizing the design of an EMIS in terms of multiple indicators

and multiple stakeholders.

Because, management information systems (MIS) have been developed primarily by
non-economists, there has not been the emphasis on a central organizing principle for the

systems that one might have expected given that MIS originated in the systems analysis
work of Simon (1977). Simon's basic structure of systems analysis parallels that of
efficiency analysis in that one begins with problem definition and proceeds through
establishment of criteria to the proposal and evaluation of alternative solutions to the
selection of an "optimal" choice. This is exactly the economic model of choice and was

adapted by rather than originating withSimon from classical as well as neo-classical
economic literature. Efficiency analysis is, in fact, an application of systems analysis
where one seeks to optimize the interaction of costs and effects within constraints on

available resources including information.

* The discussion presented in this section has benefited from the review of the EMIS-
related literature in the IEES Project's Issues and Opportunitiesfor Energizing Educa-
tional Systems (1987). Some of the current presentation is directly traceable to that
excellent summary prepared primarily by Jerry Messec of The Florida State University.
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Information as a scarce resource and as a resource subject to cost-effectiveness consid-
erations has been a major contribution of the work of Simon and of his followers in the MIS
and EMIS fields. Paralleling the developments in information system concepts in the last
thirty years has been an even more dramatic development in the equipment (hardware) by
which information can be processed. Kroeber and Watson (1984) note the dangers inherent
in the fascination of planners with the high-technology hardware of MIS (as opposed to the
poor quality of data sources and decision-criteria which have not kept pace with the
developments in MIS equipment). In stressing what a management information system
does rather than how it does it, MIS reformers are attempting to rebalance the information
field in line with concerns expressed here about efficiency data and their use.

The simultaneous development of computers (and their heightened sophistication) has
led to a common confusion that MIS is a computer system. In fact, MIS have existedever
since the first systematic collection of data and such systematic collection can be traced to
the earliest records of civilization. The improvement of MIS requires two major changes:
(1) the ability to identify data needs of users and cost-effective means for the collection of
this data at a level of acceptable quality, and (2) more timely and detailed presentation of
data in a form readily interpretable by the users. Computers have helped in the first instance
by facilitating certain forms of collection and, more importantly, by reducing some forms
of transcription and aggregation errors common to pre-computer systems. In the second
instance, computers have certainly reduced processing time for large data sets and have
allowed much greater detail in the presentation of results.

Given the significant contribution of computers, there are still two important steps left
if a sophisticated and T.( ,ponsive MIS or EMIS operation is to be established: (1) the
formulation of better criteria for data collection and articulation and (2) better training for
data users so they can make use of the data that will become available in greater quantity
and detail. These steps cannot be achieved through a further emphasis on hardware
development. Both require a new emphasis in terms of the methodological approach taken
to the role of information in decisionmaking. Again, the conclusion of this report is that
efficiency analysis and its subsumed body of concepts provide the best organizing
principles both for the establishment of data criteria and the training of data users.

I. DATA CRITERIA

The critical task in designing an EMIS is the definition of information needs. This can
be done in one of three main ways. First, information can be collected because it has
"always" been collected and/or because it is relatively easy to collect (the emphasis on
enrollment data versus achievement data is explainable in this way). Second, one can
conduct a "felt-need" analysis of major decision makers in which one asks them to articulate
the types of information they require and to assign priorities among the information types.
Third, one can impose on the system a set of criteria based on theory and experience but
related more to what the MIS professional feels is needed rather than what the end-user or
decisionmaker feels is needed. The proposed use of efficiency analysis as an organizing
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principle for an EMIS will involve the integration of both the second and third ways of
identifying data needs.

The use of a felt-needs approach alone can encounter a variety of problems. One
example is that the decisionmakers may not be able to explain in adequate detail the type
of information they require. Many organizations fail to express clear decisionmaking
criteria or, even if they express them, do not apply them in a significant proportion of their

operations.

Matthies and Matthies (19771 describe the possible frustration that may be encountered
by information specialists who interview managers in an attempt to elicit decisionmaking
details: "Frustrated MIS designers may accuse managers of not adequately understanding
their work, while frustrated managers may argue that the designer is not able to comprehend
their organization." The tension between information designers and users lies in the fact
that the designers seek to simplify the decision process into its objective and measurable

components while users operate in a more complex environment where information use is
influenced both by organizational structures and bureaucratic practices and by cloudy

criteria for success and a partial and uncertain linkage between decisions and decision

effects.

This situation parallels that discussed earlier between the use of objective data to
establish a framework for the subjective cost-utility judgments of decisionmakers. The
problem for many information users is their fear that more and better objectivedata will

make it increasingly difficult to rationalize (in the non-perjorative sense) their inevitably
subjective decisions. The problem is aggravated by those information designers whose

hubris extends to the point that they resentand attempt to preventany intervention of
subjectivity in their information system. Such individuals seek to establish mechanistic

processes based on quantitative data and fixed, objective criteria; while some technical and
engineering applications of MIS may justify such an approach, it is totally inappropriate for

a social activity such as education. In fact, the intrusion of mechanistic processes may be
counterproductive in that it can elicit hostility to the EMIS itself by the affected users.

One must accept the fact that within a complex organization such as an educational

institution or system one will find decisionmakers who lack the training necessary to do

their job. One of the most consistent findings of the TEES series of sector assessments was
that the educational bureaucracies were characterized by large numbers of middle-level

managers who did not have either formal or on-the-job training concomitant with their
responsibilities. In such a situation it is necessary to develop other means for identifying

the data needs of the system. Hurtubise (1984) suggests an analysis of the organization with

the information designers responsible for identifying structure, environment, and the
planning and control processes (the techniques used would include documentation review,

observations, and interviews).

Because of the earlier-stated bias of designers toward simplification of processes and

quantification of data, there is a danger that the designers will develop an inappropriately
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abstract model of the enterprise. This problem was anticipated by Lucas (1973) who
proposed the participation of two committees in the design process:

A priorities committee would assist the designer in making resource al-
location decisions and thus avoid conflict between the design of the
system and its users. The committee would also bring a better compre-
hension to the design process of why some projects are undertaken, why
others are denied, and how decisions are made for new activities or
expansion of existing commitments.

A user committee would include a large representative group of users and
would involve them in the design process. This would result in better
informed design and avoidance of possible future conflicts.

Only through the synergistic efforts of the two committees could it be assured that the
data criteria of the information system would be both responsive to decisionmakers'
perceived needs and to the externally determined requirements (based on needs the
decisionmakers may not be competent in ability or training to perceive or articulate).

The assertion here is that there may be a third level of needed competence in addition
to that of organizational decisionmakers and information system specialists. There is a
need for a conceptual framework for decisionmaking that is generic to scarcity and choice,
not just generic to a single information system or organizational structure. That generic
conceptual framework is efficiency analysis. Thus, it is asserted here that the principles of
efficiency analysis are not just an approach to structuring an EMIS but can be viewed
appropriately as the approach. The efficiency approach defines the alternative types of
data that can be collected, offers criteria for choosing among them, provides alternative
decision criteria for using the data with the criteria adaptable to different forms of
quantification and levels of objective versus subjective valuation, and even suggests the
types of training needed by data users. No other conceptual approach is so comprehensive
in the applicability of its parts to educational information and its management as is the
efficiency concept. And because it may be divided into cost and effects and these two
concepts are further divisible into subjective and objective values, and the objective values
can be monetary or nonmonetary, one is presented with a wide range of data specifications
that may be selected depending on the needs of the users.

II. TRAINING CRITERIA

The training of data and information users has been a challenge faced by all those who
desire to improve organizational or system effectiveness but it has posed special problems
in the education and human resource sectors because of the quantity of managerial or
administrative personnel, the complexity of the choices they face, and the frequent
inappropriateness of the educationalists' past training. The last is a problem whether
administrators are former teachers without training or professional managers without
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classroom or school administrative experience. The need for management training is the

most commonly cited administrative problem in education; in part this is because most

educational systems promote managers from within the teaching cadre.

The question with which efficiency analysis can help is: What form of management

training is likely to be the most useful in preparing educational planners and administrators

in the use of cost and effectiveness information? From the earlier discussions presented

here, four general categories of training appear necessary for the effective educational

manager:

1. specific skill training;
2. training in the conceptual framework of efficiency analysis;

3. training in logic and data-based argument; and
4. training in the application of skills, concepts, and logic to the

requirements of their jobs.

Specific skill training for managers has been dominated in recent years by the attention

paid to computer training. Too often, the focus has been on training the manager to operate

a computer rather than on how to use it as part of the information/decision system. It may

soon be common in the developing worldas it is increasingly in developed nationsfor

managers to operate their own computer terminals. However, for the present, the priority

need is to develop high-level computer skills among data technicians who can provide

better data processing for managers. Obviously, basic computer knowledge is valuable for

managers. First, they need to know what data is available and what the data technicians,

by use of the computer, can do with the data. Second, some of the managerial lack of

enthusiasm for computers is based upon their concern about subordinate personnel who

have skills they, the bureaucratic superiors, do not possess. Basic computer training can

both allay these concerns and assure more effective coordination between management and

technical personnel.

A possibly more mundane but potentially more important set of skills that should be

improved by management training are the skills of assimilating the information in data

summaries and reports. All educational managers have experience in this area but they

often have not had the proper training in how to study a data summary as a means of

generating further data questions and alternative policy recommendations. Similarly,

technical reports may be impossible for the manager to evaluate with the result that either

the technicians' conclusions and recommendations may be accepted without proper

questioning of the assumptions or statistical and personal biases or the report's potentially

useful views will be ignored because of the manager's inability to comprehend them.

To permit managers to process the information in data summaries and reports requires

the three further forms of training listed above. First, the managers must be trained in the

conceptual framework of the efficiency analysis. This includes understanding the

general framework and definitions and also the ability to comprehend why the efficiency

analysis is comprehensive and central to management decisionmaking. Managers also
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need to become familiar with why and how efficiency analysis was developed and the
specific value and limitations of its application to education. This training in the conceptual
framework of efficiency analysis should consist of four parts: (1) establishment of basic
terminology with clear definitions; (2) relating efficiency concepts to the basic terminol-
ogy; (3) indication of the specific application of educational measures as efficiency
indicators; and (4) discussion of the statistical, conceptual, and financial limitations of
efficiency analysis in the practice of actual educational management activities.

Once familiarity with the conceptual framework has been achieved, educational
managers need to receive training in logic and data-based argument. To some this may
seem an unrealistic and unworkable requirement; others may feel it is unnecessary or
inappropriate because it involves imposition of an arbitrarily selected form of intellectual
approach on the behavior of the trainees. Training in logic and data-based argument is
difficult but not impossible. Many programs of studymathematics, statistics, physical
science, economicsimpose a preferred form of logic on students. Whether described as
the scientific method, formal logic, or rational behavior, these approaches to reasoning all
place a premium on questioning of data, testing of alternatives, the relationship of premises
to conclusions, and the consistency of findings.

Recently, a joint program of the US AID-financed IEES Project, the World Bank's
Education and Training Division, and the University of Lome was begun with the explicit
purpose of improving the skills of educational planners in the analyses of data summaries
and reports and the generation of tentative policy recommendations. The experience of this
activity to date suggests that the goal of developing improved reasoning skills is attainable
but that intensive initial training needs to be supplemented by continuing on-the-job
reinforcement.

What this project activity has shown, and what experienced educational advisorscan
attest, is that the present skillsof educational managers and analysts are underutilized not
just because of specific skill shortages in technical areas but because of a lack of training
and experience in data-based argument. The high intellectual skills possessed by many of
these managers adds to their frustration as they recognize that more can be done to convert
data into information and to transform educational information into a basis for the reform
of educational policies and practices. Objective and data-based argument is not arbitrarily
judged to be a superior means of analysis to anecdotal, personal, and subjective argument.
It isdeemed, however, to be a prerequisite to the application of the manager's or other
decisionmaker's personal and subjective views. Without objectivity, data, and logic, no
complete and open discussion of present conditions and future alternatives can occur.

No system of applying logic or intuition can guarantee that "truth" will be discovered;
however, the approach posed here maximizes the probability of a "correct" decision by
increasing the basis for discussion and democratizing the access of participants to the
discussion. The use of data and logic is not a substitute for the experience ofmanagers but
is a necessary complement in the effort to make educational decisionmaking more
effective.
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Finally, educational managers must receive training in the application of skills,concepts,

and logic to the requirements of their jobs. This training takes place best on-the-job and

can consist of ongoing counterpart relationships or of recurrent reviews of decisionmaking.
In either case the objective of the training is to stress alternatives and justification. What

are the alternative sources of data used, why were some selected and others not selected,

and why was the data interpreted in the way it was? The discussion of these points increases

the managers' sensitivity to the existence of alternative sources, procedures, and conclu-

sions through demanding that the managers be able to justify their decisions.

Managers who realize that their decisions must be justified will be more careful and
deliberate in making decisions. The training process must guard against excessive delays

caused by concern that decisions will be criticized during review. Two points must be

established within the organization in this regard. First, a decision must be judged in terms

of the time frame allowed for the decision. A quick imperfect decision often will be

preferable to one which is the "right" decision but is derived too late to be implemented.

Second, the organization needs to limit personal accountability for the effects of decisions.

Except in cases of direct culpability because of individual carelessness or lack of effort, the

decisions made should be seen as a product of the decision system and therefore a
responsibility of the organization and not just of the individual.

Given the current nature of decision practices in most countries, the latter requirement

will not be fully realized. The use of individual scapegoats to deflect criticism from the

organizational unit (or from the government) remains a bureaucratically and politically

popular technique in both developing and developed nations.

However, to the extent that data and logic allow past decisions to be justified and the

decision process to be democratized, it will be more difficult to assign fault for bad results

to a single individual or unit. This processof facilitating decisionmaking is itselffacilitated

if senior administrators and, in the case of government, politicians also have been exposed

to the benefits of using data and logic in the ways proposed here.

Finally, as with all education, training of managers is not a finite but a recurrent (if not

constant) activity. The information system must be designed so that increased training

allows the managers to alter their information demands and so that changes in data
availability or information technology can encourage new forms of training. Information

quality and decision-making quality should be allowed to improve concomitantly; an
imbalance between the two will result in a negation of the quality of either kind.

III. CONSTRAINTS ON AND FACILITATORS OF EFFICIENCY ANALYSIS USE

IN EMIS DEVELOPMENT

To understand the policy relevance of efficiency analysis it is necessary first to

understand the role that efficiency analysis can play in the EMIS operations of an
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educational institution or system. Four alternative situations may occur from the collection
and assimilation of educational data within an efficiency framework. First, the analysis
may be used to evaluate existing policies and practices and to develop new ones. Second,
it may be used to support policies and practices that already have been determinedbureau-
cratically or politically. In this second instance, efficiency analysis use would not affect
educational activities immediately or directly. When results reinforced what the senior
decisionmakers wished to do anyway, the results would be used. In such cases, all data and
analyses are valued not in terms of their ability to inform new decisions but in terms of their
ability to justify existing ones.

Third, efficiency analysis and data may have no effect at the level of policy or practice
other than to be added to the educational data base. In this situation, senior decisionmakers
are unconcerned with the data results, whether the results are favorable or not. However,
the data and analyses still have the potential to affect individuals' perceptions at the
technical and lower administrative levels of the institution or system. Fourth, the data and
analyses may be ignored at both the decisionmaker ..nd technician levels. This situation
often will lead to the discontinuance of efficiency analysis and of the supportive data
collection and assimilation functions. However, the inertia ofsome EMIS structures is such
that it is not impossible that efficiency data, like much current education data, will continue
to be collected (and even reported) without any evidence of its being applied to any
purposeful outcome.

The question of which of these four situations will occur in a given country or educa-
tional institution is a function of the relative strength of the constraints on, versus the
facilitators of, efficiency analysis within the EMIS. Ultimately, all data and information
use will be determined by the characteristics of suitability (relevance to perceived issues),
understandability (the capacity of decisionmakers to comprehend the data and informa-
tion), accuracy (the degree to which the data and information correspond to other indicators
of reality, internal consistency, and past predictive value), and timeliness (the temporal
correspondence of availability with need). For efficiency analysis results, four main
constraints and four main facilitators have been identified that will affect the perceptions
of these characteristics by decisionmakers.

A. Constraints

The first and most serious constraint on the use of efficiency analysis within an EMIS
is the lack of understanding by Ocisionmakers of the terms, concepts, and decision
criteria used in such analysis. Although based on logical decisionmaking models,
efficiency analysis appears intimidating to those unfamiliar with its specialized terminol-
ogy. Only through decisionmaker training, of the types described above, can this constraint
be overcome. Obviously, to achieve the desired participation in training one will have to
overcome reluctance on the part of decisionmakers to engage in such training. The high
opportunity costs of their time and their own initial inability to value the possible benefits
will discourage the willingness of some individuals to participate in such training.
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To overcome this second-order constraint will involve a marketing effort on the part of

the agencies or organizations that desire such training. This marketing effort will be

supported by some of the facilitators to be discussed later. However, in developing nations,

national planning units and donor agencies can combine efforts to encourage greater

receptiveness to the training opportunity; the first to produce the demand on EMIS

operations to use efficiency analysis and the second to provide scarce resources and training

opportunities. Increasing the ability of decisionmakers to understand efficiency analysis

will enhance greatly the probability of its incorporation within the EMIS and its use in

determining future policies and practices.

The second major constraint on efficiency analysis within an EMIS the cost of data

collection and assimilation. Those efficiency measures that depend upon qualitative or

observational techniques will be especially hard to justify for systems with a shortage of

data system resources. The solution is that each EMIS must begin with a core set of

measures emphasizing those cost andeffectiveness indicators that are affordable within its

budget. The initial emphasis should be on theeasily quantifiable and immediate versus the

qualitative and distant. But it should be recognized that this system is a foundation for the

EMIS, not the capstone. As soon as possible, a set of recurrent, observational studies of

specific problem areas should be initiated as a parallel activity to the basic educational

census.

The core EMIS information can be supplemented further by special studies of cost and

effects of programs that require immediate attention but do not require or justify recurrent

study. Project analyses would be an exemplary case of such studies.

In every case, a cost-utility analysis must underlie each decision to add, maintain, or

delete a form of data or analysis within the EMIS. The administrative head of the EMIS,

supported by an advisory committee consisting of information technicians and educational

decisionmakers, ultimately must be the locus of responsibility for this cost-utility analysis.

Such analyses also can be the basis for requests for additional funding of the EMIS.

The third constrain ton the use of efficiencyanalysis within an EMIS is the concern over

suitability, accuracy, and timeliness of efficiencyinformation. As the discussion on cost

and effectiveness measures illustrated in detail, the more suitable the efficiency measure,

the more problems it may pose in terms of accuracy or timeliness. The closer a cost or

effectiveness measure approaches a conceptual ideal the more difficult it may be to

operationalize and to measure accurately and the more time its collection and assimilation

are likely to require. The result of this condition is to reduce the ability of efficiency

analysts to justify their results to other educationalists.

Once again there is no facile solution. The analyst must balance the utility of a more

sophisticated and precise measure of cost or effectiveness against the disadvantages in

terms of (1) financial expenditures oncollection, validation, processing, and interpretation

and (2) time delay from the reque. ^t for information until it is available. Efficiency analysis

is unique in this regard. It not onlyprovides a basis for organizing an EMIS by specifying
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types of data that ideally should be selected, it also provides criteria for devolving from the
ideal to what is practical given an EMIS organization's human, physical (equipment and
facilities), and financial resources.

The final major constraint on efficiency analysis is the concern over redistribution of
organizational power. This is a special case of the general data phenomenon that as data
increase, those who control and/or understand the data gain influence. This can be
manifested in terms of both a horizontal and vertical restructuring ofpo.ver. Horizontally,
a director of educational statistics may increase his or her influence at the expense of
directors of other "line" divisions within an organization (the latter would be the heads of
such units as primary education, teacher training, and vocational/technical programs). If
the other directors do not have the skill to assess data and to summarize and interpret data
reports, these officials will have a less effective impact on the decision process within their
organization.

may be that the interest of the units headed by these directors will be less well
represented. I n the short run this could lead to greater dependence on those quantitative
measures that are the common products of statistical units; in the long run the effects will
be to undervalue all experiential and qualitative insight and to elevate the head of the data
unit to a position of among equals" if not to a de facto superiority over the other
directors.

Vertical r lignments of power can be caused to the extent that dataand especially
data genera. efficiency analysisis understood by junior administrators but less well
understood by their superiors. The senior officials, if they are not able to ignore such data,
may bet: increasingly deferential if not overtly dependent on their subordinates to
explain the data and analyses and for guidance in extracting recommendations. This
process of dependence may be gradual but will culminate in the creation of a technocratic
level within the organization that has an influence on the final decisions that far exceeds
that indicated by the placement of the technocrats within the organizational chart.

B. Facilitators

To offset the influences of these constraints, four specific facilitators of increased use of
efficiency analysis have been identified. The first, and least subtle, is the self-interest of
the units who collect and assimilate data. The vested interest of such units is to increase
the demand for and use of their production. These units, and their personnel, normally will
be a constant source of lobbying efforts to promote a greater role for all data in the
educational unit's or system's decisionmaking processes. There is no stronger indicator of
bad management than a statistics unit that passively awaits requests for data or suggestions
of new types of data that may be generated. While one appropriately may be suspicious of
excessive self-promotional zeal on the part of data units, excessive passivity isan issue of
even greater concern. The ideal situation is a data unit that hopes to expand its influence
by improving the characteristics (applicability, understandability, accuracy, and timeli-
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ness) of the educational information it produces while showing appropriate responsibility

in terms of data costs.

A more generic facilitator within educational organizations of the use of efficiency

analysis is the desire for managers to have a means to depersonalize the decisionmak-

ing process. As was explained earlier, bureaucratic systems have evolved patterns of

individual responsibility for bad decisions as a means of protecting the credibility of the

overall bureaucracy. However, the individual decisionmakers can attempt to protect

themselves only by presenting evidence that they based their decisions on accepted data

and decision criteria. Thus, the increased availability of data facilitates this depersonaliza-

tion of culpability.

The third facilitator is related to the above in that it is characterized by the tendency of

decisionmakers to promote creation of a common data base for decisions. The advan-

tage for such a common data base is that it facilitates more general participation in decisions

while focusing the discussion on data interpretation. Rather than having five different

opinions on the probable number of students or of the ratio of boys to girls, the debate can

concentrate on the meaning for policy and practice of the accepted figures on enrollments

and gender proportions.

Finally, an important impetus toward efficiency analysis specifically and better data

generally is the need for the EMIS to attain or maintain parity with other information

systems. This need can be formalized by government as in the case where the agency

responsible for national planning sets data requirements for all administrative units in

government. Alternatively, the pressure may be less formal but equally powerful if the

education unit or ministry finds itself at a disadvantage in policy or finance debates because

of the lack of persuasive efficiency data comparable to that possessed by competing units

or ministries. The international agencies, especially UNESCO, have had a role in the past

in promoting standardized data collection. If such agencies increased the relevance of these

standard systems by reorganizing them around the efficiency principles, the systemscould

be disseminated widely with a significant positive effect on individual national data

operations.*

The net effect of the aforementioned constraints and facilitators of efficiency analysis

within EMIS structures will vary from nation to nation and even among educational units

within a single nation. However, the overall trend is clearly discernible: the educational

data base is increasing in quantity and quality and so arc the information processing

systems. The ultimate constraint and facilitator is the nature of human capacities: the

* The potential for such reorganization was reflected by the degree of interest in the recent

OECD conference on educational indicators (Washington, D.C., November 3-6, 1987).

The range of views presented are suggested by the papers presented by the U.S.

Department of Education, C.E. Finn, Jr., T.N. Postlethwaite, A. Purvis, and K. Eide.

13 S
129



Chapter 6

capacity of the information technicians to improve the four characteristics of theirdata and
its affordability and the capacity of decisionmakers touse the data effectively. Ultimately,
these capacities will determine the structure of the overall EMIS and the role of efficiency
measures and indicators within it.

In the next section a brief summary of the earlier discussions will be presented. Thiswill
be followed by a list of general recommendations that deal with how national governments
and donor agencies can increase the role of efficiency analysis in the review and
formulation of educational practices and policies so as to promote greater individual
benefits and enhanced systemic efficiency.

I
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CHAPTER SEVEN

SUMMARY AND PROPOSALS

I. SUMMARY

For a variety of cultural and political reasons most education and training programs have

been organized as public or private non-profit activities. The goals of these activities are
rarely clearly specified, if even defined, and, in any case, may be expected to vary
depending upon the interests of the multiple stakeholders in the human resource develop-

ment enterprise. Moreover, there remains a limited understanding of the objective

functional relationships that exist within and among the four stages of educational
productioninputs, process, outputs, and outcomes.

The result of the imprecision in the knowledge of goals and the inadequacy of the

understanding of the individual educational variables and their compound relationships is

to make management of education an exceedingly difficult task for the student and parent,

for the institutional administrator, and for the publicplanner or policymaker. Because most

educational decisionmaking is conducted in a context of diffuse and uncertain incentives,

educational management has been characterized by a lack of consensus as to goals and

standards. All educational managers operate in an environment that subjects them to short-

term political and social pressures that may compromise their attempts to achieve long-

term resource utilization, socialization, and human cap ..idevelopment goals. The current
problem in education, in both developed and developing nations, is not just the present state

of systemic ineffectiveness in the accomplishment of goals and the common inefficiency

in the use of public and private resources. The greatest source of concern should be that

there are so few current incentives that will encourage managers and users of education to

improve the system and its individual institutions.

The concern over this issue is great for two reasons. First, education and human resource

activities are, next to police and defense operations, the single largest category of public

expenditure in most countries and an increasingly important part of private expenditure in

many countries. The current size of the expenditure on education will be under great

pressure in the remainder of this century both from population increases and demands for

more and better trained workers. The extent of the social demand effect is indicated by

statistics such as those from Africa that project that, in the next two decades, 110 million

new students will have to be absorbed by educational systems that already have been

overextended by the 50 million new students of the last two decades.*

* Durujki (1978) motes that: "To force the pace of educational development leads to one

absolute certainty. Standards of scholastic attainment begin to fall and continue in a

downward trend until, paradoxically, education for all becomes education for none."
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The second source of concern relates to the potential effect of continued educational
inefficiency on the operation of the economies and societies in the developing world. Much
of the economic, social, and political progress of the last quarter-century exists on an
extremely fragile base. More than any other social institution, education will determine
whether that base is reinforced or eroded. Improvements in the quality and the equality of
educational opportunities in the developing world can be assured only by efficiency
enhancement. activities.

Every human resource system has three financing alternatives when faced with increas-
ing social and economic demand (Windham, 1986). These are: (1) to obtain new levels and
sources of funds; (2) to accept poorer quality and/or reduced access; and (3) to increase the
efficiency with which existing and future resources are used. The first alternative will not
be available in many countries and almost all developing nations will find the increase in
resources over the next quarter-century to be less than commensurate with the demands
placed on the educational system. The second alternative is explicitly unacceptable but
implicitly utilized by an increasing number of nations who are politically pressured to allow
social demand for education to expand beyond the level where quality of instruction can be
maintained or equality in access promoted further.

If the first alternative is unavailable and the second should be unacceptable, then
efficiency enhancement activities cease to be simply a means of controlling costs and
become instead the central organizing operations for the planning, delivery, and evaluation
of education and training programs. Only by emphasizing more efficient use of present and
future resources (financial and human) can educational systems provide more and/or better
opportunities for personal and social improvement. A delay in implementing efficiency
reforms will not simply increase the problem, it will reduce significantly the probability
that the problem can be solved. The risk is not just that funds will be wasted or that
government budgets will be strained; a failure of the education system that is concomitant
with the current high level of social and economic aspirations of parents and children can
lead only to economic disfunction and social distress. These dire warnings are not the
products of the generic pessimism of the economist's "dismal science ;" rather, they arc a
simple extension of phenomena that already may be perceived in the large majority of
developing nations in Asia, Africa, and Latin America.

Also, it should be stressed that it will not be appropriate for the developing nations to
await models and examples from the developed nations before beginning efficiency
reforms. The wealthier a nation, the more foolish and wasteful it can afford to be. The
inefficiencies in education in developed nations are more politically tolerable because
these nations both have more financial resources (current and projected) with which to
disguise their inefficiency and lower social demand pressures (becausr. of slower popula-
tion growth) that would expose the inefficiencies.

Developing nations will have to establish the examples of efficiency enhancement that
eventually will bc copied by the developed nations. This makes the marketing of effic iency
proposals more difficult since developing nations are more accustomed to importing rather
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than exporting social experiments. Also, the developing nations have a legitimate basis in
their historical experiences for distrusting attempts by developed nations to test reforms in

the developing world that they are not willing to test in their own societies. These barriers
to efficiency enhancement are real but must be overcome. Most difficult, these barriers
must be overcome before the educational situation deteriorates beyond what even effi-
ciency reform can do to salvage it.

The major purpose of this monograph has been to provide a context withinwhich debate,
planning, and monitoring of efficiency reforms can take place. In addition to introducing
the economic terms and concepts related to educational production and efficiency, an
attempt has been made to discuss the state of policy analysis concerning many of the
variables, measures, and standards presented. As noted in the original introduction, this
presentation has attempted to balance the apparent precision of economic theory with the
complexity and uncertainty of administrative practice. While the result may involve a
sacrifice of both some of the more refined aspects of economic theory and the details of
daily educational administration, some individuals still may question the need for the
degree of both abstractness and complexity that remain. The simple fact is that the major
barrier to efficiency analysis does not lie in mastering the supportive economic concepts.
These conceptsand the derived terms and modelsare generally logical and easy to
master; anyone not willing to make the effort to master them deserves to be disqualified

from a major decisionmaking position in education.

However, the true complexity of efficiency analysis originates in the nature of education
itself; specifically, the variety of types and levels, the extraordinary variability among
determinants and effects, and the requirements for subjective judgment conducted within

a context of multiple stakeholders with differing and, at times, mutually exclusive goals and
values. The presentation here has been designed to clarify the use of the economists'
concepts, terms, and models and to explain the inherent complexity of educational
decisionmaking and the appropriateness of subjective judgments. Educational decision-
makers cannot avoid responsibility for the judgments they make concerning educational
costs and effects; however, by using the efficiency toolspresented here they can minimize
the arbitrariness of their decisions and assure themselves of being able to provide a clear,

if ultimately subjective, rationale for the decisions that have been made.

The discussion of the research literature has been designed to characterize what
educational researchers believe they know about educational production and efficiency.
The criticisms presented of this research have had the purpose of emphasizing the more
"efficient" alternatives for research designed to promote efficiency enhancement in
education. Efficiency research must be planned and judged by the same standards of cost

containment or effect maximization that the researchers apply to theeducational system

itself.

In summary, the efficiency concept has been asserted to be a useful metaphor for
educational analysis even though educational activities have few characteristics that are

analogous to the technical production systems that originally gave rise to efficiency
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concepts. Applied to education, the efficiency metaphor cannot be used to create a self-
regulating, self-sustaining set of controls similar to those of classical competitive economic
markets. In education, in both the public and private sector, efficiency analysis must be
incorporated as a device for bureaucratic or individual decisionmaking. In both the
bureaucratic and individual case, there are three requirements for effective decisionmak-
ing: (1) training in decisionmaking logic generally and in efficiency analysis specifically;
(2) improved information on educational costs and effects; and (3) the promotion of sets of
incentives that encourage the use of both better decisionmaking skills and the improved
information.

For individual decisionmaking the incentives already exist in terms of the individual's
self-interest. These incentives will be increased as more countries choose or are forced to
implement more user - financing of education. Improved bureaucratic incentives are more
difficult to generate or promote. However, as the financial and human resource problems
of nations increase with time and senior policymakers themselves become more sensitive
to the issues of efficiency, the bureaucratic incentives for the use of better decisionmaking
skills and improved educational information should be realized.

As this discussion has stressed, the current interest in efficiency issues will not prove to
be a transient phenomenon in educational planning and management. Although the
efficiency concepts have sometimes been misapplied and resistance to themfor the
wrong reasonscontinues, the efficiency approach to education offers the most inclusive
and articulate means of designing and evaluating plans, operations, and proposed reforms
of education at both the system and the institutional level. Economists and financial
analysts will have no license to impose their opinions on curriculum specialists, trainers,
teachers, or administrators but all of these individuals should be under increased responsi-
bility to present justifications for their activities within the framework of probable costs and
effects. Such analysis must shift from an ad hoc condition to a prerequisite for considera-
tion or continuation of an educational activity. A cooperative and supportive relationship
should develop between the efficiency specialist and the educational professionals with
residual differences more a matter of variant conclusions than of disparate assumptions.

It has been asserted here that the efficiency principles are a singularly appropriate means
for organizing the training of decisionmakers and the design and operation of educational
management information systems. This was done in full recognition of the limits on the
proper definition and measurement of many of the efficiency concepts in terms of
education variables. Also, it has been stated here that the more refined and conceptually
appropriate an educational efficiency variable becomes, the more difficult the variable will
be to operationalize and to interpret. The conclusion reached is that efficiency analysis is
a cumulative process that can provide some immediate answers but has its greatest value
in providing better long-term answers as efficiency information evolves. Supporting this
point is the equally important assertion that educational efficiency analysis must be based
on multiple indicators. Multiple indicators of efficiency allow for an internal check of
quality and interpretability and at the same time are responsive to the varying perspectives
of multiple stakeholders in the educational process.
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The efficiency approach will require a change in how educational decisionmakers are
trained and how educational data are collected and used. While tradition and ease of

collection will always be legitimate considerations, educational management information

systems must be reoriented more away from the interest of data collectors and to the needs

of data users. The principles of efficiency analysis, as discussed here, can help assure that

this happens.

The preceding is presented as background for three major proposals for the restructuring

of educational management and decisionmaking. The proposals that follow are not revo-

lutionary but they are designed to accelerate the evolutionary process engendered by the

current fiscal and human resource problems faced by so many countries.

IL PROPOSALS

The research, training, and operational alternatives for advancing the role of efficiency

analysis in educational management have been summarized as three major proposals:

1. Training and upgrading of beginning middle-level and senior educational deci-
sionmakers in decision-making principles and in thenecessity for and the means

of operationalization of efficiency analysis in educational management;

2. Establishment and monitoring of effectiveness andefficiency benchmarks within

educational institutions and systems; and

3. Development and maintenance of an educational management information sys-

tem based on the principals of efficiency analysis.

While detail in these proposals will depend upon the needs and resources of a specific

national context, the discussion here will stress the generic framework for each of the three

proposals. Also, the relationship among the three proposals will be emphasized. The
implementation of a single proposal or any pair ofproposals will not have a proportional

impact on improving educational management. The proposals are designed to be consid-

ered and initiated together.

The issue of the training and upgrading or educational decisionmakers was raised

earlier within the context of the administrative capacity discussion. While individual de-

cisionmaking practices of students, parents, and community members in education are of

equal importance, the greater feasibility for reform lies in dealing with administrators of the

educational bureaucracy. In most countries these individuals control financing and

personnel decisions and have a significant constraining or facilitating effect on curriculum

and classroom practice.

As mentioned earlier, this training should incorporate both the general principles of

improved decisionmaking and the specific concepts of efficiency analysis applied to

education. The training program should be organized around four major sets of activities.
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First, pre-service training for all educational personnel should include an introduction
to basic efficiency concepts and a justification for their central role in educational decision-
making. This pre-service training would create a common basis for discussion of efficiency
issues among teachers and between teachers and administrators. Second, all school and
institution or program administrators should receive more advanced training in efficiency
analysis as a prerequisite or a concomitant requirement to their assuming new administra-
tive responsibilities.

Third, regional and central middle-level administrators should receive special detailed
training in efficiency concepts, decisionmaking, and the use of educational data. Normally,
this training should take place at the work site and result in the minimal disruption of
ongoing work responsibilities. When time and other resources permit, training of middle-
level administrators can involve more extensive three- to six-month courses of full-time
training.

Finally, the fourth form of training will involve the most senior decisionmakers in the
education and related human resource, planning, and finance ministries or agencies. Here,
the focus is less oil the details of efficiency analysis and more on the justification for
increasing the focus on efficiency principles in their evaluation of reports and proposals
prepared by the middle-level administrators subordinate to them.

Various donor agencies have conducted many administrator training programs and
some, especially US AID and the World Bank, have promoted efficiency approaches in
their administrator training programs. The immediate need is for the collection and
integration of these training experiences as a basis for designing a standard set of training
curricula for each of the four levels of training.

A joint effort by donors to assist in the design and implementation of such training can
be tailored to individual country needs through the participation of host country personnel.
The training programs should be closely coordinated with those agencies responsible for
educational data collection and policy formulation.

The establishment and monitoring of efficiency and effectiveness benchmarks
would appear to be a simple and obvious proposal. However, educational programs and
projects often proceed without operational criteria by which the program or project can be
judgged to have succeeded or failed. Understandably, there is a normal bureaucratic
reluctance to establish performance standards and a preference to state long-term goals and
even short-term objectives in the generalized language common to national planning
documents.

The danger of opc-ating any system without established standards and benchmarks is
quite serious. Problems ..re not normally detected until an ad hoc review or examination
of the system is conducted. Thus, errors or inefficiencies can continue for a substantial time
and, most serious of all, become part of the accepted administrative practice of the
enterprise. Also, ad hoc assessments or evaluations will not lead to the needed reforms
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unless part of the reform is the establishment of benchmarks to allow evaluation of the

reform effort itself.

Because of the inevitable bureaucratic reluctance to expose programs to review and

evaluation, reform can only come through a commitment of the most senior officials of a

system or organization to this new means ofoperation. Evaluation must not be viewed as

a forensic exercise designed to identify culpability and assign blame; rather, it should
become a standard procedure for identifying a means for improving the operation of the

enterprise and for assigning responsibility for the reform. One of the most difficult tasks

that will be faced by those advocating efficiency reforms for developing nations will be the

need to reorient evaluative activities from backward-looking investigations of what went

wrong to forward-looking examinations of alternative opportunities for improvement. To
achieve this will require that the reformers overcome aspects of both bureaucratic tradition

and normal human psychology.

Any establishment of educational benchmarks must begin with selection of what are

called "objectively verifiable indicators." These are quantitative measures designed to

indicate the nature of change, its direction, and extent. A simple example would be female
enrollment statistics. Over time or from place to place one can compare the change in

enrollments in terms of both their direction and size. A slightly more sophisticated measure

dealing with the same topic would be the percentage of female enrollment. As opposed to

simple enrollment, the later measure will indicate the change in female enrollments relative

to changes in the enrollments of their male counterparts.

This example should suggest two further considerations. First, no system of bench-

marks can be meaningful in evaluation unless the original assessment created baseline

data to which the later benchmarks may be compared. Even in donor-financed educa-

tional projects, where great attention normally is given in the planning and decision process

to establishing verifiable standards, the necessary baseline data collection often does not

take place during the complex activities of initiating the approved project. Thus, when
interim evaluation efforts begin, the evaluators find they have no baseline standard with

which to compare their benchmarks. A cynical interpretation would be that the purpose of

discussing objectively verifiable indicators is to obtain project approval not to institute an

actual monitoring process of project accomplishments. A more generous interpretation

would be that external authorities, the funding agency, and/or the government unit
responsible for project implementation must take greater responsibility for assuring that

evaluation considerations are part of any project's initial concerns. If this is not done, the

immediate organizational priorties of project managers will dominate those of their
administrative superiors who are responsible for the wider concerns of ultimate project

efficiency.

The second further consideration is that the comparison of benchmark with baseline

data is only the beginning, not the end of evaluation. This is true in all evaluation but

is an especially important point in efficiency analysis. Efficiency evaluation will depend

on multiple indicators, on measures of both costs and effects, and will always require a
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subjective interpretation of the data before policy conclusions can be reached. It is
critically important that the efficiency benchmarks not be used to create a mechanistic
evaluative process wherein an educational institution or regional unit has its success or
failure measured by a single rate or ratio or even by multiple indicators. The indicators and
the analysis are not the same phenomenon; the link between the two is the conceptual
understanding the decisionmakers have of the educational process and the values they
apply to the data in reaching policy conclusions.

An inherent part of the policy process should be the periodic review and modification
of benchmark data. As a data system and its users become more mature, more complex
interaction statisticscan be introduced. The actual progress of a system will depend on
where it begins (in terms of data quality and decisionmaker capacities), the resources made
available, and the importance assigned by decisionmakers to efficiency considerations.
While substantial variation will occur from nation to nation, Table Twelve presents three
possible levels of development the baseline/benchmark system might follow. These stages
are not fixed in their detail nor would they necessarily be distinct in their implementation.
The initial degree of efficiency detail will be a function of the state of development of the
existing educational data system.

The benchmark system will be organized around seven sub-categories of data:

- Student characteristics
Teacher and administrator characteristics

- Curriculum and educational materials
Facilities and equipment

- Attainment and achievement data
- Education and training outcomes

Costs

In the progression from Level Ito Level III the data will increase in coverage, accuracy,
and interpretability (and, if the EMIS is successful, in timeliness). The interpretability
gains will occur in part because of a greater capacity to assimilate data through compari-
son and contrast of data sets. For example, gender ratios can be combined with teacher
characteristics by region and across time to provide a basis for discussions of coincidental
effects and possible causality (e.g., more women teachers may encourage greater atten-
dance and retention of female students).

The rate of increase in detail and coverage between levels of development will vary
among the seven categories of data. In most countries student, teacher, and administrator

0 data will be emphasized while in others the focus may be on costs or on facilities and
equipment utilization. While variation in rates of change in the seven data groups is
unavoidable it still is a matter of concern. For example, if cost detail exceeds information
on input quality or on output and outcome effectiveness, this condition can give rise to
serious efficiency misinterpretations. The goal of the data benchmark system should be to
emphasize a balanced development across the seven data categories so that comparability
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TABLE TWELVE

LEVELS OF DEVELOPMENT FOR SYSTEM OF
EFFICIENCY-BASED BENCHMARKS

LEVEL ONE

1. Student Data
- Enrollment by school

Gender ratios
Progression rates (aggregate only)

2. Teacher Data
Distribution by qualifications
Distribution by location
Student-Teacher ratios

3. Curriculum/Educational Materials
Textbook availability

- Regional and size-of-place distribution
4. Facilities/Equipment

- Number of "complete" schools
- Students per school
- Students per class

5. Attainment/Achievement
- National examination pass rates
- Promotion rates

6. Outcomes
- No (17.ca

7. Costs
- Teacher salaries by qualifications
- Aggregate budget data
- Cost per student by level of education

LEVEL TWO (All Level One data plus the following)

1. Student Data
- Gender data cross-tabulated with size-of-place

and region
- Ethnic distributions

Detail by level and type 05 program
Separate repetition and attrition rates
Age distributions

2. Administrator and Teacher Data
- Qualifications distribution including specializations
- Age and experience
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- Distribution by location
- Students per administrator
- Turnover rates and incidence
- Absenteeism

3. Curriculum/Educational Materials
Textbook availability and utilization
Availability of support materials
Status of curriculum development and dissemination

4. Facilities/Equipment
- Facilities utilization by level and type of program

Equipment availability
- Distribution of special use facilities

5. Attainment/Achievement
Examination scores and pass rates cross-tabulated with
student and school characteristics
Attainment distributions by student and school characteristics
Promotion rates by student and school characteristics

6. Outcomes
- Earnings data from public employment
- Employment data (aggregate) by level of education
- Tracer studies of secondary school and higher education graduates

7. Costs
- Ingredients-approach cost calculated for each level and

type of program
Unit and cycle costs for all programs

LEVEL THREE (All Level One and Two data plus the following)

140

1. Student Data
- Subject or course specializations
- Attitudinal and behavioral measures
- Time utilization

2. Administrator and Teacher Data
Time utilization
Training needs
Interaction with community
Job satisfaction

3. Curriculum/Educational Materials
- Knowledge of curriculum by administrators and teachers

Users' evaluations of curriculum and materials
- Evaluation of alternative instructional technologies

4. Facilities/Equipment
Equipment utilization

- Needs analysis
- Maintenance and replacement projections
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5. Attainment/Achievement
- Determinants of educational outputs
- Determinants of inequalities
- Analysis of high- and low-achieving schools

6. Outcomes
- Net present value estimates by level and type of education
- Studies of graduate attitudes and behaviors
- Job search rates by level and type of graduate

7. Costs
- Detailed cost analyses of major programs and alternative technologies
- Cost projections by level and type of education

in detail, coverage, and accuracy promote improved interpretability for policy purposes of

the total data system.

Data detail also may be expected to vary by level and type of education or training.
Because of the increased level of operating expenses, one may expect a greater availabil-

ity of cost detail to emerge in the higher education and vocational training subsectors.

Because of the political and social importance of concerns with basic educational
opportunity, measures of gender, ethnic, size of place, and regional equity in access and

retention may be collected in greater detail at the preprimary and primary educational
levels. However, even these patterns of data detail by leveland type of education will vary

from country to country.

The timing of the benchmark system illustrated in Table Twelve also may be expected

to vary according to resource availability. Benchmark data will depend most heavily on the

annual educational census. Special data collections will coincide with the mid-term and

inter-term national planning cycles. In addition to these major activities, the benchmark

system can gain supplementary detail from special studies conducted by government and/

or donor personnel as part of project planning and evaluation activities. As the earlier
discussion of educational process measures illustrated, the introduction of recurrent

"special studies" on education (involving both observational and longitudinal studies) also

can be a factor in enriching data detail available for educational decisionmakers.

The level of development of the benchmark system should determine the nature of the

aforementioned decisionmaker training programs. However, the relationship between data

development and training should be such that the training anticipates the increases in future

data sophistication. An extra benefit of training that assumes or anticipates improved data

is that it will give rise to a demand for such data by facilitating its eventual use.

The creation and development of an efficiency benchmark system have an enormous

potential for increasing the sophistication and professionalismof educational decisionmak-

ing processes in developing nations. However, host country personnel are likely to remain

skeptical about the benefits of efficiency benchmarksuntil they see donor projects applying
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such benchmarks to themselves. It is a matter of special concern when government and
donor projects that proselytize efficiency enhancementoperate without clear standards for
their own effectiveness or cost and effectiveness benchmarks for their own operations.

The final proposal derived from this discussion of efficiency analysis is to advocate
creation of an efficiency-based educational management information system. The
major types of data to be included in such an EMIS are indicated in Table Thirteen. The
data types are organized in terms of the four parts of the educational production process.
The development of the efficiency-based EMIS will parallel the three levels discussed
above for the efficiency benchmarks. Once again, the state of data development at any
point in time . ,r a given nation will be a function of the financial and human resources
devoted to the EMIS. In turn, the amount and quality of these resources will be a function
of the policy importance assigned to the joint efficiency tasks of cost containment and
effectiveness maximization by politicians and by senior policymakers in the education and
human resource sector.

The efficiency-based EMIS can only be properly understood within the structure of
decisionmaking that is common to the public and private education sectors. This
decisionmaking process has five main stages. First is the analysis of the current status of
existing policies and practices. Second is the specification of current plans. Third is the
identification of currently unmet needs and of emerging problems. Fourth is the drafting
of proposals for new policies, practices, or plans. Fifth is the derivation of the required
changes in organizational structures and incentives and in the quantity and quality of
resources. The last is basically an analysis of the financial consequences of the proposed
modification in policies or practices or of the implementation of newly planned educational
initiatives.

The EMIS, to be efficient itself, must be able to provide decisionmakers with the data,
information, and even analysis that is required during each of these five stages. To fulfill
this responsibility, seven steps will need to be followed in evolving from the existing data
system to a fully operational, efficiency-based EMIS. These steps are the following:

142

I. Assess current data collection and assimilation activities in terms of their
coverage relative to users' expressed needs and EMIS specialists' recommenda-
tions and the adequacy of current levels of data quality (accuracy, timeliness, and
interpretability) given present and projected uses of the data;

2. Identify priority needs for new data by comparing projectedrequirements for data
with current status and planned changes;

3. Conduct a cost analysis of new data ingredients with an emphasis on marginal
costs of differing data amounts, types, and quality;

4. After using the foregoing to justify supplemental budget requests, analyze how the
budget for the EMIS should be allocated;
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TABLE THIRTEEN

SUMMARY OF INDICATORS FOR AN
EFFICIENCY-BASED EMIS SYSTEM

I. INPUTS

A. Teacher Characteristics
- Formal educational attainment

Teacher training attainment
Age /experience

- Attrition/turnover
Subject specialization
Ethnicity/nationality
Subject mastery
Verbal ability
Attitudes
Availability measures

B. Facilities
School size
Classroom size
Students per school
Students per class
Classrooms per school
Classes per classroom
Availability of special-use facilities
Utilization of special-use facilities
Condition of facilities

C. Equipment
- Availability
- Utilization
- Condition

D. Curriculum/Educational Materials
Availability of textbook and support materials

- Utilization of textbook and support materials
- Articulation of curriculum
- Dissemination of curriculum

E. Administrative Capacity
- Educational attainment

Administrative training
Age/experience
Organizational context and incentives

143



Chapter 7

IL PROCESS

A. Administrative Behavior
- Frequency, extent and purpose of external

administrative visits
Frequency, extent, and purpose of internal
administrative visits
Nature, frequency, and result of contact with community

B. Teacher Time Allocations
Administrative tasks
Instructional tasks
1. Preparation
2. Instruction
3. Review
4. Remediation
Monitoring and evaluation

C. Student Time Allocations
Time on-task
1. Interaction with teacher
2. Interaction with peers
3. Interaction with materials and equipment
Time off-task

III. OUTPUTS
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A. Attainment
- Progression rates
- Attrition rates
- Repetition rates

B. Achievement
Examination results
1. Absolute levels
2. Averages
3. Scores relative to other groups
4. Mastery levels
5. Achievement gains
6. Effect sizes

- School grades
- Attitudes and behaviors (to be specified and measured

C. Equity Effects
- Range
- Quartile deviation
- Mean deviation
- Standard deviation

for each form)
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Distribution among criterion levels
- Lorenz curves
- Gini coefficients

Group differences

IV. OUTCOMES

A. Admission to further study
B. Achievement in further study
C. Employment

Initial occupational choice
- Lifetime occupational choice

Aggregate employment rates
1. Level
2. Rate and direction of change
Job search periods
1. Extent
2. Results

D. Earnings
- Initial

Lifetime probabilities
- Hedonic and equalizing effects

E. Attitudes and Behaviors
- Social responsibility
- Social views and opinions

Political orientation
- Consumer behavior

F. Externalities
- Increased social mobility and social inclusion
- Change in distribution of earnings and income
- Changes in personal values
- Improved political participation

Reduced unemployment
- Improved mix of manpower skills
- Enhanced productivity of physical capital

Increased quantity and quality of research
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5. Do annual follow-up analysis of actual data use and identify parts of the EMIS that
are underutilized and develop appropriate remedial systems (encouraging more
use of the data by social marketing, reducing frequency or extensiveness of data
collection, or considering termination of data collection);

6. Develop and implement a means for promoting incorporation of special studies,
recurrent analyses, and products of project or program assessments and evalu-
ati3ns into the EMIS structure; and

7. Develop and implement a dissemination plan for the full EMIS that will include
the aspects of promoting improved training for educational decisionmakers and
establishing efficiency-based benchmarks for all major educational projects or
programs.

Once initiated, this seven step cycle should become a recurrent process with ongoing
considerations of the cost versus effectiveness of alternative data forms, data quality, report
formats, analytical approaches, and dissemination strategies. The maintenance and
improvement of the EMIS requires a proactive stance on the part of the EMIS professional
staff and administrators.

The status of EMIS development will be the ultimate determinant of the detailed nature
of the two other proposals made here for decisionmaker training and establishment of
efficiency-based benchmarks. Neither of the other proposals will be any more successful
than the EMIS system permits and encourages it to be. It was asserted earlier that for full
effectiveness these three proposals must be considered as aspects of a single strategy. At
the heart of this strategy, however, is the assumed availability of efficiency data. Thus the
EMIS proposal can be fully justified only if both the training and benchmark proposals are
implemented concomitantly; however, if a choice must be made or a priority alsigned, the
emphasis must be on design, implementation, and proper management of an efficiency-
based EMIS.

For donors, these three proposals are congruent with three major strategies currently
pursued in the education and human resource sector. These are the support for cost
containment, the facilitation of widened financial responsibility and greater individual
decisionmaking, and the promotion of bureaucratic decentralization of responsibility and
authority. The efficiency enhancement proposals presented here are convergent or directly
complementary to each of these and the increased efficiency of the education and training
activities of the nation will be systematically supportive of the goals of these donor
strategies. More important, the efficiency enhancement approach will allow individual
nations wider alternatives for what can be done for and by their citizens both within and
outside of the education sector.

In the poorest countries the efficiency approach will help stave off the most dire
consequences of fiscal constraints and accelerating social demand. In the more advantaged
nations the efficiency approach can mean the difference between a degeneration to

:
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educational inadequacy and a progression to educational significance in affecting social

and individual development. The ultimate product of all efficiency reforms will be judged

finally by what happens in the classroom and in the individual student's success or
frustration in learning. The purpose of the macro-oriented proposals here for training,

benchmarks, and an EMIS based on efficiency analysis is to promote long-term, micro-
educational improvements at the level of the school and classroom. The ultimate goal is

to assure efficient classroomsclassrooms efficient in providing cognitive and noncogni-

tive learning opportunities in an equitable manner.

By promoting the better use of existing resources and improved plans for procuring and

utilizing future resources, education can be transformed from a teacher employment and

student containment system to the human resource development system that both the

producers and users of the system want it to be. Without efficiency standards educational

programs have no clear incentives to promote their success. The proper use of efficiency

standards in educational management will promote improved accountability of administra-

tors and more effective utilization of all resources. By avoiding mechanistic and pseudo-

objective approaches and by accepting the proper role for subjective judgment in educa-

tional decisionmaking and debate, efficiency enhancement ultimately will lead to the

enhancement of life chances for individual students, of greater professional satisfaction

among teachers and administrators, and of expanded social and economic development

opportunities for the nation.

The need now is to proceed with the debate, in a country-specific or even region-specific

context, as to what measures, indicators, and standards of efficiency are suitable for each

level and type of education and training. Recurrent assessment of these efficiency issues

will assure that the debate over educational efficiency encompasses concerns with the

widest possible range of goals and means of the educational process. As the debate

continues, one can not just hope, but expect, that the better questions asked ofeducation

now will yield better answers in the future.
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STATISTICAL MEASUREMENT OF EQUALITY

In this appendix a brief discussion will be presented of some of the alternative statistical

measures that can be used to quantify the distribution of educational outputs or outcomes.
As noted in the text, however, these statistical measures of equality can be interpreted in

terms of equity ("fairness") only by the application ofvalue judgements to the quantitative

indicators.

The first of the statistical measures of equality is the range of the distribution. Simply
defined, the range is the difference between the largest and smallest values in a distribution.

While useful in comparing variability between or among groups, the fact that range deals

only with the extreme values of a distribution makes it an unreliable indicator for
distributions that involve a small number of observations. However, even in sets that
involve a large number of observations, a single extreme value (called an "outlyer") can

cause the range measure to misrepresent the extent of the actual variation. For example,
one could have two distributions ofachievement scores with the identical range values of

20 to 100. However, in one distribution, achievement scores could bespread equally across

the distribution while in the second, one person could have scored 20, another person could

have scored 100, and all of the other persons could have scoredbetween 65 and 70. The

range measure is useful in identifying extreme values but, by itself, does not serve as an
adequate indicator of the underlying distribution between the extreme values.

The quartile deviation measure of variability attempts to correct for some of this
weakness in the range measure; the quartile deviation is equal to one- half the distance

between the 25th and 75th percentiles in a frequency distribution. The 25th percentile (first
quartile) of the distribution is that value below which 25 percent of all values lie. Similarly,

the 75th percentile (third quartile) is that value below which 75 percentof all values lie (and

above which 25 percent of all values lie). The quartiledeviation measure emphasizes the

50 percent of scores that surround the median (the second quartile). Since it measures the

average distance of the quartile points from the median, it is a better measure of score
density than is the range. Also, when a distribution is asymmetrical ("skewed") the
comparison of the quartile deviation measure with the median can indicate the direction

and amount of skewness.

For example, assume a distribution in which the first andthird quartile values are 30 and

60 respectively and the median (second quartile) value is 50. The quartile deviation
measure is 45 which indicates a probablenegative skewness (the mean value for the middle
50 percent of the distribution normally will be to the left of the median value since the range

of sub-median values-30 to 50is greater than the range of super-median values-50
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APPENDIX FIGURE ONE

SKEWNESS AND NORMALITY IN DISTRIBUTIONS OF CHARACTERISTICS

FREQUENCY Negative Skewness

mean median CHARACTERISTIC

FREQUENCY Positive Skewness
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FREQUENCY Normal Distribution
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to 60). If the median value were below 45, positive skewness for the middle part of the
distribution probably would exist.*

Appendix Figure One indicates the shape of three distributions: one with negative
skewness, one with positive skewness, and one with a normal distribution (no skewness).
Note that in the case of the normal distribution the quartile deviation measure, the mean,
and the median are all identical.

Both the range and quartile deviation measures are unsatisfactory for many uses because
they ignore a substantial number of the values in the distribution (the range ignores all but
two values and the quartile deviation measure ignores fifty percent of the values). To
improve on these estimates of variability, two further statistical measures have been
developed: the mean deviation and the standard deviation. The mean deviation is the
mean of all of the deviations of individual values in a distribution from a measure of central
tendency (usually the arithmetic mean although it could also be the median or mode). For
example, if you have a set of five scores 15,12,10,8, and 5, the mean is obviously 10:
[15+12+10+8+5].

5

The deviation of the individual values from the mean are +5,+2,0,-2, and -5. Summing
the deviations without regard to positive or negative sign gives one 14; dividing the sum
of the deviation by 5 (calculating the mean of the deviations from the mean of the
distribution) gives 2.8 as the mean deviation. In a normal distribution the mean deviation
will demark the middle 57.5 percent of all values. A large mean deviation value implies
greater variability around the measure of central tendency and a smaller value indicates less
variability. It is important to note that the mean deviation is based on all values in a
distribution and that all values are weighted equally.

The standard deviation is the most common measure of variability used in research. It is
like the mean deviation in that it incorporates all values of the distribution but, unlike the
mean deviation, it weights extreme values more heavily than others. This difference in
weighing results from the fact that calculation of the standard deviation involves taking the
square root of the mean of the square of all deviations. In our earlier example, the deviation

* Because the interquartile generation of the quartile deviation measure involves only the
middle fifty percent of values, it theoretically is possible that the probable skewness
discussed here may not be reflected in overall measures of the distribution. For example,
the quartile deviation measure could equal 45 and the median equal 50 (as in the first case
given here) but the mean of the full distribution could be greater rather than less than the
median because of a higher incidence of extreme values in the top quartile as opposed
to the bottom quartile.
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values of 5,2,0,-2, and -5 would become 25,4,0,4, and 25; the mean of these squares would
be 11.6: (2) and the standard deviation would be 3.43 (the square root of 11.6). The

5

standard deviation is the measure of variability with greatest reliability (it is less affected
by sampling errors) and offers a balance between the range's emphasis or extremes and the
quartile deviation and mean deviation emphasis on central values. In a normal distribution
a single standard deviation above and below the mean will delimit the middle 68.26 percent
of the distribution. Since the standard deviation also is a required component of correlation
analysis, it has achieved the aforementioned position of predominance in research. How-
ever, all the measures of inequality mentioned here have legitimate uses and the selection
of a single statistical measure must be determined by the nature of the underlying
distribution and the policy issues one wishes to address.

A more mundane but, at times, appropriate measure of inequality is simply to study a
distribution in terms of the incidence (in numbers or percentages) of values relative to
certain criteria levels. In education, for example, it is common for teachers to assign letter
grades for certain test score levels. One example would be the following:

A (Excellent) = 94 100
B (Above Average) = 86 93
C (Average) = 66 - 85
D (Below Average) = 55 65
F (Failure) = 0 - 54

Obviously, the linkage of letter grade to score is arbitrary (although some teachers may
determine the numerical values through an assumption that the realized test scores will
approximate values from a normal distribution) as are the parenthetical value statements
next to the letter grades. Sometimes, test results or other scores are divisible into only two
classespass or failwith mastery scoring being a special case of such a binary scale.

The point is that once a criteria is created, the distribution of values within the criteria
categories becomes a legitimate measure of variation. For example, ifa school has a 70
percent pass rate this value can be contrasted with a school goal, past school performance,
or the performance of other schools. It is important to recognize that measures of variability
in such standards of achievement involve an explicit use of subjective judgement. While
all of the equality measures discussed here will require subjective interpretation when
applied to policy determination or evaluation, the interpretation of assigned letter grades
and similar standards will require subjective interpretation of a measure that is itself
subjectively determined. This does not disqualify the use of these standardsas indicators
of educational effectiveness but it does suggest that special caution be applied when using
them.
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The next measure of inequality is a diagrammatic rather than statistical one: the Lorenz
curve. Lorenz curves indicate the cumulative incidence of some characteristic relative to
the cumulative incidence of the units of observation. Originally derived to study income
or earnings inequality, the Lorenz curve compared the cumulative incidence of income or
earnings with the cumulative incidence of population. As indicated in Appendix Figure
Two, the cumulative percent of income is measured on the vertical axis and thecumulative
percent of population is measured on the horizontal. It is common to measure the
population incidence from poorest to wealthiest as one moves from left to right on the
horizontal axis. Thus, the Lorenz curve of a distribution must always fall on or below the

diagonal curve would be on the diagonal only in cases of absoluteincome equality) and

be concave to the diagonal.

In brief, the Lorenz curve indicates the percent of total income held by various units of
the population. For example, except in cases of absolute equality, the poorest 10 percent
of the population (on the extreme left of the horizontal axis) must have less than 10 percent
of all income and the wealthiest 10 percent (on the extreme right) must have more than 10
percent. The extremes of the curve must touch the opposite diagonal corners of the
rectangle since zero percent of the population will have zero percent of the income and 100

percent of the population must have 100 percent of the income.

A single Lorenz curve can be evaluated in terms of its position relative to the 45°
diagonal. The closer the curve is to the diagonal the greater the degreeof equality, the more

distant the curve is from the diagonal the more unequal the distribution. When two or more
Lorenz curves are presented in the same diagram it is possible to compare them in terms
of relative equality. The curves closer to the diagonal are always the more equal in their

distribution of the characteristic bein6 examined.

z
Lorenz curves have been adapted for a variety of uses in education. The units of

observation can be individual students, classrooms, schools, geographicalregions, etc. and

the chafacteristics can be any of the input or output measures discussed here or th 3 outcome

measures discussed in the succeeding session. Cohn (1979) indicates an adapta: ion of the
Lorenz curve for school finance analysis. He presents the percent ofstudents ranked by

wealth relative. to percent of total school expenditure on students. This is not a "true"
Lorenz curve, however, since the characteristic measured (expenditures) is not the same as

is used for the ranking of the students (district wealth). Another example of a modified
Lorenz curve would be to rank schools by expenditure and relate this to cumulative
achievement measures. As in the Cohn example (where one is testing the relationship of

wealth to expenditure), one is comparing a determinant (school expenditure) to an effect

(achievement).*

* Heyneman and Loxlcy (1983A) indicate how Lorenz curves can be applied to educa-
tional quality/educational achievement analysis among groups.
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APPENDIX FIGURE TWO

LORENZ CURVE OF EARNINGS

0
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It is always preferable to use a more traditionally determined Lorenz curve (where the
characteristics used for measurement and ranking are the same) where possible because it
increases the ease and clarity of interpretation. One may expect that the most common use
of Lorenz curves in educational analysis will continue to be for comparing earnings differ-
ences of different educational groups or cohorts.

The final statistical measure of equality to be discussed is the Gini coefficient. The Gini
coefficient was derived as a means of expressing numerically the relationships indicated by
the Lorenz curve. Gini coefficients should only be used for "true" Lorenz curves (where
the characteristic of incidence is the same as the criteria used for ranking the units of
observation) and normally is not appropriate for adaptations of the type made by Cohn.

The Gini coefficient represents the ratio of the area between the Lorenz curve and the
diagonal to the area bounded by the diagonal and the lower horizontal and right vertical
axis. In Appendix Figure Two, the coefficient would be equal to A divided by A + B.
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Since the value of A + B is constant for any given Lorenz diagram,the change in the size

of A (the total area separating the curve from the diagonal) will determine the size of the
coefficient. The further the curve is away from the diagonal, the closer the value of A.

approaches A + B, and the closer the coefficient value is to 1.0 (absolute inequality). The
closer the curve is to the diagonal, the lower the value of A, and the closer the coefficient

value is to zero (absolute equality). Thus, a low coefficient value denotes greater equality

and a high value denotes greater inequality.

The Gini coefficient can allow for comparison of a larger numberof distributions at once

and is not limited by the problem of space that one faces trying to draw multiple Lorenz

curves in a fixed diagram size. As a result, Lorenz curves now are used more for
pedagogical than analytical purposes in the study of inequality.
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This selective, albeit extensive, bibliography indicative of the range of materials
reviewed in the preparation of this document. Because the primary audience for the
monograph is not the academic community, citations in the text have been kept to a
minimum. However, the preparation of this bibliographic listing is intended to indicate the

extent of the debt to, and the degree of influence exerted by, the educational and economic

research communities.

It should be noted that the IEES Project is listed as "author" of a series of reports and
monographs. The reader should understand that the project is inclusive not just of its four

member institutions (Florida State University, Howard University, the Institute for Inter-
national Research, and the State University of New York at Albany) but incorporates the

full membership of its professional counterparts in the member nations (Botswana, Haiti,
Indonesia, Liberia, Nepal, Somalia, and the Yerr:-.-n Arab Republic). The majority of IEES

documents are recognized as official government reports in the nations in which they were

produced.
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